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INTRODUCTION

This final report is primarily concerned with the development of
electronic instrumentation firmware and software associated with balloon-
borne auadrupole ion mass spectrometers. Work associated with rocket-
borne instrumentation is summarized. Some of the work reported originated
under the prior contract]. The remainder of the work discussed can be
classified as the refurbishment of recovered instruments or the construc-
tion of somewhat modified versions of previously designed packages. The
material which follows is arouped into two chapters.

The first chapter is concerned with rocket programs. The instrumen-
tation provided was an outgrowth of that developed under the previous
contract. System concepts have remained the same and the majority of the
modifications from one vehicle to the next have been made to accommodate
variations in spectrometer design or the scientific abjectives of the
experiment itself. Consequently the changes incorporated into this genera-
tion of instruments have usually been those required to realize different
voltage ranges, quadrupole exciter frequencies, data word length, packag-
ing constraints and modernization of existing circuits. This being the

case, the majority of the discussions found in Chapter 1 are quite brief.

e . At At 4 o e

Detailed discussion of the electronic systems associated with the rocket-

borne instruments may be found in References 1 and 3.
The second chapter is concerned with a balloon-borne system. This

work started under the previous contract and was continuously carried on

until the completed system was delivered to the Air Force in August 1981.
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During the contract two Scientific Reportsz’5 dealing with the balloon-
borne systems were issued. An in-depth discussion of the instrumentation
developed is carried in this chapter. Previously issued in-house type

| publications concerned with flight and ground control routines are in-

f. cluded in the appendices.




1. ROCKET PROGRAMS

A. THE 1979 SOLAR ECLIPSE

Two cluster ion mass spectrometer (CIMS) electronic packages were
completed for the AFGL Solar Eclipse Program. Work on these units was
initiated during the prior contract. Anticipating less sophisticated
ground support equipment at the Red Lake Launch Site, Ontario, Canada,

than had been previously available at WSMR, 10-bit synchronization and

data words were employed in the PCM data transmission system. One rocket
package was completely constructed while the second resulted from the
modification of a package which had not been launched from WSMR earlier.

In the latter case, new flight control units had to be constructed. A

new design and package layout for the high-voltage section was incor-

' porated in these vehicles. The quadrupole excitation signal and control
circuits were substantially the same as in the WSMR rounds. Descriptions
of the control circuits may be found in Reference 1. The ac exciter cir-
cuits, developed in part as a sponsored Master of Science Thesis by

T. Palasek, were described in the Scientific Report No. 2 issued under
this contract3. Field support was supplied for both vehicles during the
period & February - 1 March 1979 at the Chukuni Launch Ranae, Ontario,
Canada. Both packages were successfully flown on 26 February 1979. The
first vehicle was 1éunched during the totality and the second was launched

approximately 45 minutes later.

B. THE SOLAR PROTON EVENT PROGRAMS

The CIMS instruments constructed under this program were essentially

the same as those employed in the Solar Eclipse Proaram and thus the com-

-3 -
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mon background of development is once more to be found in the publications
of the previous contract.
1. The 1980 SPE

Two CIMS instruments were prepared for an October 1980 launch at

Poker Flat Rocket Range, Chatanika, Alaska. One instrument became avail-
able due to a cancellation of a launch at WSMR and consequently merely
required modification. The other was completely constructed. With the

exception of the bias section, the same type of the electronic subsystems

4 ’
et — g AV

=‘i used in the Solar Eclipse Program were also employed in the SPE instru-
mentation. In the bias section, the cumbersome current sources and vol-
tage dropping devices used to generate the accelerator and common-rod
bias signals were replaced by a high-voltage operational amplifiers. The

target high-voltage supply {Venus K30-Z) was moved from the RF section of

| the instrument onto the same deck with the multiplier high-voltage supply.
The latter was instrumented with a F-50 model to avoid the increasing
costs of the previously used MG12. The RF osciliator frequency was re-
duced to 1.85MHz thus allowing operation up to 255 amu without pushing

the oscillator output capabilities to the limit.

: H The two instruments were delivered to AFGL and one was subsequently
Taunched on 22 October 1980 and then recovered. Personnel from this con-
J tract were not involved in the field party.

2. The 1981 SPE

The recovered instrument from the 22 October 1980 launch was refur-
bished and checked out along with the vehicle which had not been launched.
Payload and integration tests were conducted at AFGL. Contract personnel

provided field support for these two vehicles at PFRR, Alaska, during the




period 5-19 August 1981. Both vehicles were installed on launchers and
a solar proton event, SPE, awaited. Since a SPE did not appear likely
in late August the field personnel returned on 19 August 1981 and went
into a standby mode.

The field party returned to Alaska under the follow-on contract on

13 October 1981. One vehicle was launched on 26 October 1981.

C. THE AURCRAL E. PROGRAM

A previously flown (1975) switched positive ion/neutral instrument
was refurbished for the Auroral-E program conducted during March of 1981
at PFRR, Alaska. The instrument predated the CIMS and had sustained some
damage during the previous flights. Therefore, some of the damaged and
outdated circuits were improved and simplified. The broken transformer
core of the RF oscillator was replaced by a core of the same vintage.
But the RF amplitude control circuits which preceeded the comparator
peak detector were modified. The flight programmer was completely re-
desianed and constructed in order to meet the new program requirements
set by the scientist. An interface and safety interlock unit was also
incorporated in the refurbished package.

The new programmer design was built about the 2758 EPROM. Two-byte
control words were used to define the bias voltages and the mass filter
excitation signals. A breakpoint was generated whenever a diagital com-
parator detected a match between a counter output and those diaits in
the control word which were used to define a specific amu number. A1l
together two separate programs containina 256 breakpoints each could be

run. The vehicle timer selected the programs.




The interface unit was desianed to interconnect the mass spectro-
meter, the telemetry system, the power transfer circuits, the flight
timer and the umbilical connections. It replaced a previously used unit
to provide additional space for other experiments in the vehicle. The
relay used to switch between internal and external power sources was
included in this unit. Buffer amplifiers were used to isolate the
monitor signals going into the telemetry unit from the loading and noise
nickup created when the umbilical cable was connected. An interlock
arranaement in the timer unit was provided to prevent the possibility
of simultaneous conflicting commands issued by the vehicle timer and the
ground controller.

The electronics package was delivered to AFGL in October 1980 and
subsequently followed through payload integration and testing. Contract
personnel were not involved in the field program, but the rocket was suc-

cessfully Taunched on 6 March 1987.

1
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I1. BALLOON BORNE ION MASS SPECTROMETER

A. OVERVIEW OF THE BBIMS PROGRAM

The development of the highly flexible electronics system to control
a balloon borne ion mass spectrometer (BBIMS) had its oriains under the
previous contract. Some of the basic functions which were needed were
incorporated in a prototype microprocessor-based design developed under
a sponsored Electrical Engineer Thesis by V. Gerousis. This work was
published under this contract as Scientific Report2 No. 1.

A detailed description of the final system developed under this con-
tract was presented as a conference paper4 and subsequently issued as

5 No. 3. Since that publication carries a detailed

Scientific Report
discussion of the system and its capabilities the remaining sections of
this chapter will be devoted to descriptions of the major circuits compris-
inqg the system together with their circuit diagrams. Previously issued
in-house publications concerned with flight and around control routines

are included in the Appendices.

Functionally the electronics system of the BBIMS was subdivided into
three major subsystems: the exciter circuits, the control circuits, and
the communication circuits. The primary function of the exciter circuits
was to generate and to provide analog signals to the structure of the mass
filter. The control circuits determined the parameters that placed the
mass filter in a desired mode of operations within the mass spectrum.

Data transmission and ground based commands to the airborne unit were in

the realm of the communication circuits, which included a firound Control

(nit (GCU).




The diaital control signals to the analoa circuits passed through a

D to A interface. From these signals the dc and the ac components of the
g quadrupole excitation signal were generated. The ratio between the two

components was determined by a multiplying DAC. Another set of five DAC's

were used to provide bias voltages to the filter and to the ion optics.
These basic tasks, with very limited communications and data handling
capabilities, were incorporated in a preliminary microprocessor based de-
sian reported in Reference 2. Chanaing and expanding requirements for
flexibility in the control and communications capability of the balloon
borne instrumentation package required a redesign of the system. Noise
induced error compensation, selected bias voltaae sweep, controlled amu
band fast spectrum scan, cummulative count and other modes of operation

were incorporated. Combinations of these modes were also possible. Com-

munications through a serial UP/DOWN 1inks and/or through the serial UP
and through the PCM DOWN Tinks were introduced. Data gathering and trans-
mission were synchronized with the PCM encoder. This new primary micro-
processor based system was augmented with an independant secondary combi-
national/sequential CMOS loqic system. The control of the exciter circuits
was exercised through a common interface with the CPU.

The data from the balloon borne instruments were processed by a pro-
grammable CMOS PCM encoder. The received PCM data were demultiplexed and
displayed for monitoring purposes by a GCU. Control over the airborne

instrument was also exercised through GCU. The radio links were not in-

cluded in the development and were furnished by AFGL.




B. THE EXCITER CIRCUITS

1. Power Transfer and Supplies

The power transfer circuits included in the mass spectrometer package
are shown in Fiqure 1. The main power from the 28 volt balloon battery
assigned to the spectrometer was controlled by a master relay not shown
in the drawing. The same relay also transferred the power from an 8 volt
battery to the pP bascd mass spectrometer control circuits. The master
relay in turn was controlled through a tone command link. The power to
the hiqgh voltage supplies and the RF oscillator were also controlled
through the tone command system. Two channels of the link provided ground
closures for the 2N2907 transistors to turn the power ON and OFF. Separate
controls for the HV and the RF circuits were provided for convenience dur-
ing laboratory operations.

The power supply circuits are shown in Figqure 2. The battery voltaae,
preregulated to 20 volts, powered the dc-dc converter. The nonsaturating
squarewave ac to ac converter used two FERROXCUBE 2616-3C8 pot core trans-
formers to provide the necessary outputs for ihe bridge rectifier circuits
HEXFET's driven by a 25kHz symmetrical squarewave derived from a CMOS os-
cillator provided the chopped dc to the transformers.

Three additional voltages were derived without the benefit of the
transformer. iThe +20V was taken from the previously mentioned preregulator,
+40 volts was obtained from the drive circuits of the HEXFET's {J,H) and
the -20 volts was generated through a dc restorer circuit. The output
circuits of the last two sianals are shown in Figqure 1. The -20V were
used to switch the 4V and the RF power relays OFF during the flight. The
+40 volts were provided for busing. Voltage requlation was provided at

the circuit level wher required.

e St G e it cree o ae B




The high voltages for the positive ion target and the electron multi-
plier were derived from commercially available supplies.

2. Bias Circuits

The bias and the bias monitor circuits are shown in Figure 1. The
digital control word was latched into the uP compatable DAC configured for
bipolar operation. The output was amplified by a high voltage amplifier
to the required level. Precision rectifiers provided unipolar monitor
signal for transmission through the telemetry. Five such bias circuits

were used in the BBIMS unit.

3. Vacuum and H.V. Monitors

The quadrupole housing vacuum was monitored by a heated thermocouple
Junction. The circuit shown in Figure 1 provided the necessary signals.
The heater current of 20mA was generated by the voltage regulator config-
ured into a current source. The thermocouple junction voltage was detected
and amplified to a level acceptable to the telemetry. The H.V. monitors
are alsd> shown in the same fiqure.

4. Pulse Detector

The output pulses of the electron multiplier were conditioned by the
c¢ircuit shown in Fiqure 1. The charge sensitive preamplifier-discriminator

(AMPTEK A-101 PAD) was set to detect charges of 10712

Coulomb. The pre-
amplifier output pulses of 220ns were conditioned by the flip-flop for
transmission to the pulse counter in the flight control unit.

5. Sweep Circuits

The diaital circuits to control the quadrupole excitation signals are
shown in Figure 3. The code desianating the start of an amu sweep was

latched into the presettable counter (Z25 - 227). The counter was advanced

at regular intervals until the last amu code in a particular sweep was

- 10 -
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reached. That code was stored in latches 228’ 229) for comparison with

the output of the counter. Upon a match the comparator (231 - 233) Dro-
duced a pulse used to initial the next control process. One of the pos-
sible processes adjusted the ion count for system noise. During this time
the ratio between the ac and the dc qudrupole excitation signal components
was raised to inhibit the ions from reaching the electron muitiplier. This
was accomplished by putting the latches 229 and 230 containing the ratio
code into the high impedance state. The amu and the ratio control codes
were periodically transferred into the shift register (Z34 - 236) for
transmission to the PCM encoder.

The digital amu and ratio control codes were converted into appropri-
ate analog signals by the DAC's and the amplifiers shown in Figure 4. Thus,
the analoa signals for the DC amplifiers and the control of the RF oscil-
lator were generated. The additional gain necessarv for operating the
quadrupole mass filter in the hiaoh pass mode was provided throuah the FET
aate.

To obtain the reaquired DC voltage levels and to inject the common O
bias pedestal into the guadrupole structure, circuits shown in Figure 5
were used. High voltage operational amplifiers augmented by power trans-
istors (03, 04) were employed to handle the large voltage range. Current
sources (02. 06) were used in the collector circuits to minimize power
dissipation during quiescent periods. To decrease the rise time during
large signal increments the current source capability was increased from

3mA to 25mA by forcing Q1 and 0. into saturation for a short duration.

5
6. The AC Exciter
The circuit diaqram of the oscillator which provides the ac excita-

tion signal to the quadrupole filter is shown in Fiqure 6. The transformer

-1 -




driving the 1.9cm quadrupole rods was wound on an acrylic torcid 1lcm in
diameter, 5cm high and a wall thickness of lcm. Chokes were used to pre-
vent the ac from enterina the dc excitation signal circuits.
The oscillator operated at 600kHz with the peak voltaae spanning a
10 to 1600 volt range. The control over the amplitude was exercised
through an operational amplifier (3581) where the control and the feed-
back signals were summed. The feedback signal was derived from the trans-
former output winding through a capacitive divider and a dc restorer circuit.
To provide sufficient ac feedback signal for the driver transistors
(2N5008) of the oscillator. aaditional capacitors (3.2kpF) were switched
through VNIOKM into the bac- driva circuits during the operation in the
lower output range. The sv: .ciiever, in the excitation siagnal controlled
through the bias controi circuiil, produced a transient of short duration.
Therefore, the point whers the feedback circuit switched, was selected to
fall within.a range of the mass spectrum of 1ittle or no interest to the
experimenter.
To protect the oscillator from accidental overdrive or overheating
due to a prolonged oneration in the uoper mass range, current sensina and
thermal shutdown circuits were used. Both circuits provide abrupt re-

covery to insure resumption of oscillation.

C. THE FLIGHT CONTROL UNIT

The Flight Control Unit (FCU) provided digital sianals to control the
operation of the ion mass spectrometer. Commands and data also were pro-
cessed by the unit. The control unit consisted of two subsystems. The a

primary system was based on an 8085.uP while the secondary system employed




CMOS combinational/sequential logic. The control of the instrument could
be transferred between the two systems through the tone command 1ink of
the balloon. Both systems worked throuah a common interface to reach the
digital to analog conversion circuits which controllied the generation of
the excitation signals for the mass filter and the bias voltages for the
ion optics.

1. chy

The uP based control circuits are shown in Figure 7. Only two inter-
rupts were used to divert the pP to priority tasks. Request for data from
the PCM encoder utilized the interrupt 7.5. The RF reset command was
utilized to activate the TRAP interrupt in order to return the system to
the beginning of the data gathering program without destroying the elapsed
flight time counter in U143 (CLK2).

Normalization of the spectrometer data to counts per second before
the transmission from the RAM was performed by the arithmetic unit (U141).
The unit was not capable of operating at the uP clock rate. Therefore, the 1
clock frequency was halved and a WAIT state was aenerated by U163 and U170
respectively.

Data from the mass spectrometer was received by the counter in U143
(CLK1). The output of U158 was reset to ZERO at the beginning of every
data collection period by a signal originating at PA3 of U142. The status
was sensed at PCP of the same unit. This process in effect reset the

flip-flop in the data conditionina circuit at the electron multiplier. 1

Upon command the data counter in U143 reset itself on the negative trans-

ition followina the first positive transition of the input. Only then ¥

the countina began. Therefore, the registered count could differ by as




many as three counts from the actual number of ion impacts. To correct

the result U16€ was used. At the end of the data collection period the
outputs of U15& and U166 were examined. A ONE at the output of U166 re-
sulted in an addition of two to the count. One was added when the output
of U158 was found to be high. Error of three counts was indicated when
the outputs of both circuits were high.

The other two counters within the U143 were used for timing purposes.
The elapsed time in seconds since the Tast reset of the whole system was
kept by the counter 2. The length of the data collection period was de-
termined by the counter @. The two counters were driven at THz and 200Hz
respectively. The signals were derived from 204.8kHz clock (BA) through
U168, U169 and U172. The end of the data collection period was trans-
mitted to PC3 of U142 and to the data conditioning flip-flop in the mass
spectrometer. The data collection began when the inhibit signal at GATE 1
of U143 and MR of U169 was removed. The counter @ of U165 determined the
frequency of the AC exciter. This information was used to adjust the am-
plitude of the quadrupole excitation signals to compensate for frequency
drift. The counter was activated periodically for one second by U174-U176
and PA2 of U142. The frequency correction subroutine could be bypassed
through the switch at PB1. The counter 1 of U165 timed the length of com-
munications through the serial command link. Any attempt to communicate
beyond allotted time was interrupted throuah PC5. The UART (U159) was

driven by a clock signal generated in U142. To insure that communications

were attempted through a viable 1ink, the AGC of the balloon borne receiver

was connected to DSR of the UART.

- 14 -
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Other control signals passing through the U142 /0 ports included the
RAM DUMP request to and the acknowledgement from the PCM encoder (PAO and
oC1 respectively). The request to dump the RAM information was inhibited
during combinational logic operation (U164). The synchronization of the
data to PCM encoder was accomplished through PA1, PC2 and U163. Finally,
the messaage from the tone command 1ink not to adjust the mass spectrometer
data for noise induced errors was received through PBO.

2. Buffer and Interface Circuits

The address bus to the RAM and the EPROMS' was buffered through U145,
U146, U152, U152 shown in Figure 8. The data bus to the RAM/EPROM CIRCUITS
was split into two unidirectional buses buffered by U151 for the outgoing
and U167 for the incoming data. U144, 147, 148, 149, 162 and 177 buffered
and created various chip select, enable and strobe signals to the memory
circuits. The interface to the CMOS data circuits was created by pull-up
resistors (U150) and CMOS buffers U154 and U155. Low power Schottky TTL
(U161, 162) provided chip select signals. The CMOS latch U156 transmitted
control data to the D/A interface circuits. A code consisting of the 5LSR's
of U160 was decoded in the combinational loqic circuits where strobe sig-
nals were generated to latch the control data into the abpropriate circuits.
The MSB was used to start the mass spectrometer data collection process.
U157 served as a temporary storace for data to the PCHM encoder. Finally,
the U164 buffered the CPU/COMB LOGIC control selection sianal from the tone
command circuits.

3. Memory

The CPU proqrams and the mass spectrometer fliaht control library
were stored in six of the eight 2716 EPROM's (U98-U103) shown in

Figure 9. Two were used as spares. Units U198, 199 were assigned to the
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CPU, the rest to the spectrometer.
Only 4k bytes (U90-U97) of the 16k byte RAM used as a temporary data
storage are shown. Since the memory was located on a separate board from

the MPU, the two data buses (DBIN, DBOUT) and the address bus were buffered

by U206-U209. Three to 8 decoders (U204, U205) provided the chip select

signals.

4. Combinational/Sequential Logic Circuits

Figure 10 shows the timing and the data circuits of the combinational/

"[ sequential portion of the MS flight control unit. The lenath of a data

collection period {dwell time) at a aiven mass domain, as well as. the

duration of the data adjustment process for noise induced errors was con-
trolled by these circuits. The data collection circuits and the shift
registers necessary to present the data in a oroper sequence to the PCM

) encoder also were included in this portion of the system.

: t The clock signals originated at the oscillator formed by U86 and

f associated components. The 3.2768MHz output was converted into two sig

; nals of 0.2048MHz and 0.8192MHz by the frequency divider U85. The former
sianal was transmitted to the CPU section as the BA time. The latter sig-
nal clocked the presettable divide-by-N counter (165, 66,88 and 89). This
presettable frequency divider in conjunction with the counter US54 estab-
lished the dwell time in multiples of 5 milliseconds. The divider was
preset to a count originating in a set of instructions controlling the ion
mass spectrometer durina a given segment of a program. Latches 156 and
1191 served as a temporary storage for that 16 bit dwell time determining
instruction.

A 16 bit data counter was formed by U61-U64. The data (BQ) entered

the counter throuah the circuit of U78. To correct the count for the
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division by two, performed in the sianal conditioning circuit at the elec-
tron multiplier, the contents of the counter were shifted one position
towards the MSB when transferred into the serial-to-parallel converter
(U50, 51). The least significant bit of the incoming data stream was in-
troduced directly into the S-to-P converter. This accounted for odd num-
bers of ion impacts.

To adjust the collected data for noise induced errors the counter was
set into the countdown mode. The data sianal triagering the counter was
inverted. Durinag the correction process the ions were prevented from
reachina the electron multiplier. Thus the data count was reduced by the
number of noise induced multiplier pulses. Obviously the same dwell time
as for data collection was used for the adjustment.

During the switchover into the countdown mode, the contents of the
data counter were preserved by a preset enable signal from U72. This
"store the count" command orioinated in the control section of the CL
system.

The counting process started with a reset of the dwell time counter
which also enabled the data counter. A GO command at U77 enabled U83.

The dwell time counter started receivina clock pulses. At the saune time
the flip-flop in the electron multiplier section was enabled. An over-
flow in the U52 marked the end of the data collection interval by inhibit-
ing the flow of data. A DATA READY pulse was aenerated by U79.

The circuits U50-U53, 55, 71 and 74 formed a portion of the paraliel-
to-serial data converter. OQOther circuits of the chain were located in
different parts of the mass spectrometer electronics package. The inter-
connections with the other members of the chain are indicated by letters

B, L and M. The parallel-to-serial converter was configured to present,
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upon request, the various digital data and monitor signals to the PCM en-
coder in a prearranged sequence.

The data and the dwell time reqisters (U50-U53) were loaded by the
P/S control pulse. That pulse was aenerated only when new data was ready
for transmission. The registers US55, 71 and 74 used to indicate system
status were loaded by 1st. FRAME sianal for each minor PCM frame.

The shift reqisters were clocked by a signal from U67. Upon recuest
from PCM encoder (MS of U'79) the aate U73 was enabled allowing pulses
from the oscillator U76 to clock the counter UJ67. The flip-flop U77 was
SET after eight clock pulses were passed to the shift reaisters. Thus a
new bvte of data was shifted into U68. Buffer U70 presented that data in
parallel form to the digital multiplexer of the PCM encoder.

The control signals for the mass spectrometer originated in the cir-
cuits shown in Figure 11. Each segment of the fliaht program was defined
by a 32 byte instruction set. These instructions were stored in the
EPROM's U3 and U4. Sequential selection of each instruction within a set
was controlled by the counter U7 and U8. The same 5 bits that addressed
the EPROMS also controlled the 1 of 32 decoder (U12 and U13) used *to gen-
erate strobe signals to latch each instruction into an appropr:ote D to A
interface circuit or to control events within the combinational/sequential
loaic circuits. The width of the strobe pulse was determined by U15 which
enabled the selection circuit for a fraction of the system clock period.
Units 44, 45 and 36 buffered the strobe signals, while )11 was used as a
tri-state inte(face between the CL circuits and the MPU signals (SELX).

The startina addresses of the instruction sets were stored in U2. A
counter (U1) provided the 7LSR's of the address. The 4 MSB's were pro-
vided by the presettable counter U21. The counter could be preset through

the tone 1ink. Thus up to 16 different programs were available in the
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flight repertoire. The selected instruction sets were presented in par-
allel form to the mass spectrometer circuits by the buffer U5.

Control over the sequence of events within the CL control unit was
exercised through a sequencer consisting of a presettable counter U29
and 4 to 16 decoder U28. Gates and flip-flops routed and stored the con-
trol siagnals to and from other parts of the unit.

When a new instruction set was to be introduced into the mass spec-
trometer circuits, a ONE at Qo of U28 inhibited the counter U29 through
U18, 21, 27 and 37. The circuit consistina of U16, 18, 19, 42, and 33
was enabled. Thus the clock pulses from the oscillator U17 were allowed
to reach counters U7 and U8. Once the set of 32 instructions had been
loaded, a strobe signal from the 1 of 32 selector (15) adain enabled the
sequencer counter throuah U21, 22, 24, 27 and 37. A ONE at Q1 of U28
generated BINFO RST to clear the data counters. The GO command to start
the data collection was given when the Q2 output was selected. The se-
quence counter (U29) was inhibited until the DATA READY signal indicated
the end of the data collection interval. Next, the command to store the
dwell time was generated at Q3. A conditional jump was executed when the
sequencer reached Q4. When the data correction for noise induced errors
was not required. the counter U29 was preset throuah 125 to select Q9.
This occurred vhen a NO DOWN command was received and/or the data count
exceeded 256 (Q7 of the data counter was set). When the sequencer reached
Q1n, NATA VALID sianal was oenerated and the sequencina stopped until the
FS sianal from the PCM encoder was received. Upon arrival of the FS sia-
nal the 1st. FRAME and the P/S pulses loaded the parallel-to-serial data

conversion reaisters. When the seauencer advanced to Q]] the INC DOM
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pulse incremented the mass filter by one auarter of an amu domain, pro-
vided the MSB of U2 was set. At the same time FF U26 was reset. The

FF served as a flaa to indicate that data were to be collected at the
same mass filter setting, but with a different set of bias voltages.
That FF was set everv time the loading of the second set of bias para-
meters has been completed, indicatina that for the next data collection
period the amu domain must be incremented. The FF was reset every time
the mass filter was incremented. Thus the system was automatically pre-
pared to collect data at the same filter setting, but with another set
of bias voltages. The MSB of U2 overrode that command and reset the
sequence counter. Otherwise a pulse at Q]Z initiated the loading of the
second set of the bias parameters, while Q13 stopped the sequencer until
the loading was completed. Since the amu information had to be preserved
the counter U7 and UR was preset to 1001. Thus the locations containing

the amu settings in the EPROMS were bypassed. When the loading was com-

nieted a pulse at Q]4 reset the sequencer to the Qo state for a new cycle.

If the Toop counter U9 and U10 had not reached ZERO during the last con-
trol cycle, the same proqram was repeated. fOtherwise a new program was
run.

Wlhen data correction for noise induced errors was reguired the se-
quencer procceded from 04 to QS' The command to store the count was sent

to the data counter. Q6 reset the UP/DOWN control, Q7 enabled the data

counter and Q8 stopped the sequencer until data ready sianal was received.

From there the seauencer proceeded through the steps described in the

branching sequence.

- 20 -

i



5. Tone Command Conditioning

Eleven tone command 1ink channels were assianed to control the in-
strumentation associated with the mass spectrometer. Circuits shown in
Fiqure 12 were used to condition the commands into appropriate control
signals.

Relay ground closures were the outputs of the tone command link de-
coder. Debounce circuits (U1, U17) conditioned these signals for further
processing. To control Tatching relays in the mass spectrometer circuits,
the command signals were split into two outputs providing ON/OFF pulses
on each alternate command received throuah the same channel. Steady
state level commands were also available. This signal conditioning was
accomplished in the circuits of U3 throuah U12.

Two of the tone command channels were assigned to select one of the
16 programs available to the mass spectrometer while under the combina-
tional logic control. One channel transmitted data. The other was used
to strobe each data bit into a shift register (U13, U14). Only ZEROS
had to be transmitted preceding the strobe command. Otherwise a ZERO
vwas shifted into the register. Each four bit selection code was pre-
ceded by an 8 bit identification word. Only when the comparator (U15,
U16) detected the identification word, the four program selection bits
were accepted. Then the CD VALID pulse together with the four bit code
were transferred to the combinational/sequential control circuits.

6. PCM Encoder

The PCM encoder was designed to accommodate 48 analog and 10 eight
bit digital signals. One of the digital channels was dedicated to the

mass spectrometer data. The format of the PCM sianal and the selection




of the various inputs for precessing was controlled by a program resid-
ina in an EPROM. A complete description of the operation and the capa-
bilities of the programmable encoder may be found in Reference 3.

The circuits of the PCM encoder may be separated into two functional
parts for convenience: the control signal generator and the data proc-
essing. The circuits shown in Figure 13 provided the timing and the
control signals to the data acquisition and orocessing components. The
clock for the parallel to serial data converter (U6, U7) was generated
by units U1-U3 and U9. A bit rate of 12kb/s or 48kb/s could be selected
through the balloon tone command link (fc). Another clock signal at
twice the selected frequency was used to generate interval timing sig-
nals. Two decoded counters (U4, US) driven by that clock synchronized
the control sequence. During the second and the third bits of each word
within the PCM data stream a proaram counter (U14 or U19) was advanced
twice. The first control byte stored in an even numbered address loca-
tion of the EPROM (U12) was latched for temporary storage into Ul1. The
second byte remained available on the output lines of the EPROM. The
control pulses for this sequence originated at 02—04 of U4. After this
sequence was completed, the control circuits were deactivated until bit
8 of the data word. During the last bit the data available on the data
bus (DBX) was transferred into the P/S converter and the two control
bytes were Tatched into U16 and U17. The control byte in U16 was used
to control the analog data multiplexer signals on lines (CS1-CS3,
AS1-AS4) or to signal to the user of the digital channels that the en-
coder was ready to accept data (SR1-SR6). The 4 LSB's of the control
byte in U17 selected the data words to be inserted into the PCM train.

The 3 MSB's were used to format the output of the encoder. A ONE in
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the MSB position signified an end of a minor frame. In conjunction with
a pulse at 3 of U4 (during the first data bit of a PCM word) it reset
the minor frame counter (U14), advanced subframe identification counter
(U29), acknowledged "RAM DUMP" request from MPU (13U30) and reset FF
1030 thus insuring that an even numbered control byte was available at
the output of the EPROM. ONE in the NMSB position accessed the sub-
frame program through the proper selection of the tri-state buffer cir-
cuits (U13, U15, U18). It disabled the minor from program counter (U14)
and enabled the subframe program counter (U19). The end of a major frame
was controlled through a ONE in the 3rd. MSB position during the last
word of a subframe. A pulse generated at 10U22 during the last word of
the minor frame reset the subframe proaram and the identification count-
ers (U29).

Other units (U10, U24, U26) were used to provide sync signals to
an analoa to digital converter and for diagnostics. U27 could be used
to extend the minor frame count to 12 bits during the "RAM DUMP" mode.
The count could be used for identification of data blocks transmitted
from the RAM.

The data circuits are shown in Figure 14. Two of the 16 channels
of the digital multiplexer (U1-U8) were wired to produce the 16 bit
frame synchronization pattern. Mass spectrometer data (MS), subframe
jdentification code (S), ADC data (AN and AN9-ANT2) and the ONE's COUNTER
(BC) data occupied additional channels. The counter was used to deter-
mine the number of ONE's within the minor frame. The frame synchroni-
zation words and the count it self were excluded. That word could be
utilized as an indicator of transmission errors within the frame. The

other 9 channels were assigned to the digital data buffered by U15-U26.
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The digital data from the 12 bit ADC could be transmitted as the 8 MSB's
only or as the full 12 bit word utilizing the 4 MSB of the adjacent word

in the PCM pulse train. The same process was used to extend the range

of the minor frame counter during the "RAM DUMP" mode.

The ADC converted data selected by the multiplexer (U9-UT1). Only

-

few of the analog channels were used to monitor mass spectrometer func-
tions. The rest were assigned to other instruments of the scientific
package. A 4 pole active premodulation filter and two temperature sen-

sor amplifiers completed the data conversion package.

'f; . D. THE GROUND CONTROL UNIT

The Ground Control Unit (GCU) was developed as a specialized stand
alone command, control, communications and monitor interface between the

operator and the ion mass spectrometer durinag development and Taboratory

1 ' testing. During the airborne operations radio links to and from the
; balloon instrumentation had to be provided. Interface to TTY or CRT
terminals also were included.

Single stroke commands entered on a key pad were presented, upon
request from the airborne unit, to the serial command transmitter through
an RS232 interface. Responses from the flight unit were received either
through the serial down link or through the PCM data stream. The via-
bility of the communication 1ink was checked through the AGC signal from
the receiver.

The PCM data was accepted from the telemetry receiver and demulti-
plexed, provided the clock from a bit synchroniser was also available.
Any received data or monitor word could be assigned to one of ten DAC's

or to any one of four digital displays. Outputs were provided for the

) 1
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analog signals to be used with recorders and/or oscilloscopes. Eight

microammeters were also provided to monitor the performance of the mass
spectrometer. The demu]tiplexed.data was available, one word at a time,
for other equipment. Programming of the demultiplexer for a given PCM
format and output channel assignment was aided by prompting words or
phrases appearing on an alphanumeric 16 segment display.

The unit was contained within a small suitcase type instrument box
and required only a 28 volt, 800mA external supply.

The circuits of the GCU may conveniently be subdivided into three
sections. The section composed of the 8085 microprocessor and support-
ing circuits controlled the unit: USART's, 1/0 ports and DAC's handled
the communications and data, while the keypad and the LED displays inter-
faced with the operator.

The control section is shown in Figure 15. The EPROM's 21] through
213 stored the programs to control the operation of the GCU. The lower
byte of the address to the EPROM's appearing on the multiplexed bus of
Z] was stored in 215. A 4k byte RAM was formed by the 1k x 8 bit static
memory chips Z7 - Z]O’ The bus line A10 in conjunction with 22] selected
the appropriate memory circuits. The data and the address bus lines to
a temporary memory in the combinational/sequential flight control cir-
cuits were buffered by 217 and 218‘ Strobes were provided by 229. The
temporary memory plug-in unit was used in place of EPROMS during the
development and laboratory tests.

The communications with CRT or TTY terminals and with the mass spec-
trometer were carried through USART's 25 and Z6 respectively shown in

Figure 16. RS232C interface units 224 and 225 provided the necessary
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signal level translation. A triple 16 bit counter chip Z4 provided the
clock and timing signals for the two communications links. Unit 223
was used to divide the 8085 clock frequency by two to accommodate the
slower counter chip.

The incoming PCM clock and data were processed through the Schmitt
trigger buffers 285 2nd the serial to parallel converter 230. Data col-
lected in that register was transferred onto the bus through the port
PA of 23. The interrupt for the data transfer was generated in 228
after each group of eight clock puises. It signified a reception of an
eight bit data word. Frame detection and word synchronization was done
by software. A word synchronization pulse reset 228 through port PC
of Z3. Port PB was used to present the received PCM data word to any
external users. A strobe signifying the availability of the PCM word
was generated through the port PC.

The data was placed into two temporary storage sections of the RAM.
From there the selected data words were transferred into the DAC's 232
through Z41 or into the diaital displays. Selection of the appropriate
DAC was accomplished through 222 and the 220. The latter also served
as the selection of the I/0 ports.

The programmable keyboard/display interface Z,, (Figure 17) in con-
junction with the 4 to 16 line decoder 243 and the multiplexer/demulti-
plexer 242 scanned the keyboard and controlled the seven segment LED
displays Z53 through 268' The eight character 16 segment alphanumeric
display was controlled throuagh a latching (216) and a non-latching (Z]g)
buffers and a binary to octal decoder (281)' The 16 bit code necessary

to displiay one character were stored in two consecutive locations of the




EPROM (272). The addresses of the characters to be displayed were
stored in the 256 x 8 bit RAM 273 and 274. The addressing of the RAM
for updating by the CPU was done through port A of the tri-state latch

Z Port B of that unit addressed t.e RAM when update of the alpha-

75°
numeric display was required. Counter 282 controlled the scanning of
the display. Octal counter 280 provided the strobe signal to latch the
data into 216 and advanced the RAM address counter (282). The fast
strobe pulses (2us) and the relatively slow (3ms) display period for
each character were derived through the circuit of 277 through 280'

The status of the entire system was indicated through an array of
eight LED's. The PC port of the I/0 circuit Z2 was used to drive the

display. The two remaining ports were kept as spares for future expan-

sion of the capability of the GCU.

E. FLIGHT

The completed electronic package was delivered to AFGL in Auqust,
1981. After testing and integration the field party left for the Balloon
Launch Range at Holloman AFB, New Mexico on 1 September 1981. Contract
personnel were not included in the field party. The flight took place on
29 September 1981 and was not considered successful from the standpoint
of agathering scientific data. The gondola impacted the around before
becoming airborne, vacuum was lost during part of the ascent and the data
stream terminated as a result of an apparent power failure. A complete
analysis is not available at this time, but a modified unit will be de-

signed and constructed under follow-on contract F19628-81-C-0162.
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ITI. APPENDIX A - FLIGHT CONTROL PROGRAM

TABLE OF CONTENTS
DESCRIPTION FLOW DIAGRAM CHARACTERISTICS CODE

PAGE PAGE PAGE PAGE
» 1. SYSTEM FLOW CHART 49 55 NA NA
i 2. LIBRARY CYCLE 49 56 NA NA
3. TTY LINK 50 57 81 11
} 4. DATA CYCLE 50 58 NA NA
& 5. INT 7.5 51 59 78 88
6. FREQC 51 60 78 89
7. STORE 51 60 79 92
8. TRANSFER 51 60 79 92
9. BIASOT 51 60 79 92
t 10. RECALL 51 61 79 93
' 11. MAIN 52 62 78 93
’ 12. DATCOL 52 63 80 102
| 13. WAIT 52 63 80 99 ﬁ
14. NEG 52 63 82 107
15. STZERO 52 63 81 110
| 16. ENDING 52 64 83 105
| 17.  ADDAT 52 64 82 109
‘ 18. BIAS 52 65 82 107
19. CORDAT 52 66 81 110
20. AMU 53 67 83 102 )
21. COLECT 53 69 80 99
22. RUN 53 72 84 95
23. DUMP 53 75 84 9%
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APPENDIX A - FLIGHT CONTROL PROGRAM (continued)

PACK
CNVRT
RECEV
TRNSMT
CMPDH
FLAGS

RAM MAP
EPROM MAP
I/0 PORTS
FLIT 1
FLIT 2

TABLE OF CONTENTS

DESCRIPTION FLOW DIAGRAM CHARACTERISTICS CODE

PAGE PAGE PAGE PAGE
53 75 81 116
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53 77 85 117
54 77 85 117
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FLOW CHARTS OF FLIGHT UNIT

SYSTEM FLOW CHART

The flow chart depicts the sequence of events controlled by the balloon
borne MPU. Initialization leads into the library cycle. After determining the
address of the instruction set to be executed during the next data gathering
cycle the MPU leaves the library routine. An inquiry is sent to the ground
station about any pending messages. When a message exists the MPU executes
the received commands. Next the available memory space is campared with the
memory space needed to store the expected data in the upcaming data gathering
cycle. If the MPU determines that insufficient space exists, it directs the
system into the "RAM DUMP" cycle. The previously stored data is transmitted
through the POM link and, if no contradicting camands are received, the RAM
is cleared for the new data. The data gathering cycle is entered where the
previously selected instructions fram the library or any new instructions
received fram the ground control unit are executed.

LIBRARY CYCLE

The address of the preselected or cammanded repertoire is stored for
reference. In absence of any further cammands the air-borne control unit will
remain within this repertoire indefinitely executing the prearranged program
sequence. The repertoire points to the next program where the starting
addresses of the instruction sets are listed. Once the address of the next

instruction set to be executed is determirned and stored the MPU leaves the

library cycle.




TTY LINK

First an ingquiry is sent to the ground control unit for a message. When a
message is available it is repeated 3 times. A match between two oat of the
three sequences is accepted as an error free transmission. In that case an
echo is sent through the POM to the <4round station. A mismatch in all three
message sequences initiates a request for a repeat. If the camwmnications
link fails to produce an acceptable message the MPU remains in the repeat loop
for a limited time before returning to other tasks.

The messages may contain a new instruction set to be executed before the
one selected in the library cycle. It also may contain camands to select a
new instruction set or a program within any of the repertoires stored in the
library. The transmission of the data stored in the RAM or the command to save
the contents of the RAM after a transmission are executed before the air-porne
control unit returns to other tasks.
DATA CYCLE

The data cycle is entered after the instruction set selected in the library
cycle is fetched. Befare transmission to the DAC's the selected amu control
code word is corrected to campensate for the RF frequency drift. The correction
process may be disabled by a switch in the flight control unit. When the
appropriate control codes are latched into their respective DAC's the data
gathering interval is entered. It's determined by the dwell time instruction.
The minirmm dwell time = 1Oms and may be incremented in Sms steps. Once the
data is gathered at the given amu level it may be corrrected for noise induced
errors. The adjustment may be waved by a ground camang or autamatically
by passed if the ion ocount exceeds B800H.

In the "ACCUMULATE" mode the mass filter repeatedly scans over a rangé of
amu damains. The count obtained at each of the scan increments is accumulated

in the RAM.
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When in the bias switching mode the biases may be switched or swept while
the amu control signals are kept at a selected level,
when finally the data gathering process ends and the real time data has been

transmitted the data stored in the RAM is converted into counts per second.

“INT 7.5

The request for this interrupt and the subsequent subroutine originates in
the PCM system. The routine feeds the MS and the RAM data to the PCM encoder.
Upon request the MPU places a data byte stored in the PCM buffer onto the
MS-to~P(M bus. It also determines the sequence in which the various MS data
bytes are transmitted. Data transmission fram the RAM is also controlled by
this routine.

FREQC.

The subroutine determines the necessary correction factor to stabilize the
operation of the MS. It calculates the multiplier by which the amplitude of
the quadrupole excitation signal must be modified to campensate for the frequency
drift of the RF oscillator. The multiplier M=(f/fo)2, where fo is the nominal
frequency and f is the actual frequency of the RF oscillator. Thus V=MVo where
V is the corrected amplitude and Vo is the nominal amplitude for a given AMU,

A switch on the CPU BQARD disables this operation if desired.

STORE

Stores data into the RAM. Points to a new location for data storage.
TRANSFR
Transfers the control data to an appropriate MS control part.

BIASOT

Transfers the 5 bias control codes to their respective DAC's

RECALL

————

Retrieves the information stored in the RAM for transmission through PCM.
Points to the next data byte.

- 5] -




MAIN

Finds the next instruction set to be executed.

DATOOL

Executes the waiting loop during the MS data collection interval. The
dwell time at a given amu step determines the waiting period.

WAIT

Executes the waiting loop during the calculatian carried out by the
arithmetic unit (AM9511).

NEG

et

Informs the arithmetic unit that that data in TOS (Top of Stack in the
arithmetic unit) is negative.

STZERO

This routine adjusts the 8253 counter input for a proper reception of the
first data bit fram the FF in the MS, which does not have a reset line leading
to it. It also resets the first negative transition detector used in conjunction
with "CORDAT" subroutine.

ENDING

Ends the execution of an instruction set by converting the data collected
and stored in the RAM into counts per second. It also indicates the end of
real time data transmission for that interval by clearing the PCM frame.

ADDDAT

Adds newly collected data to the previcusly collected data when in the
*3CCIMULATE" mode.

BIAS

This subroutine performs bias sweep operation with the AMU sweep kept
constant at a selected level. This operation may also be performed in the
“"ACCUMULATE" mode. For that purpose the starting location of the RAM block
assigned to store the data is noted by the "SAVE TM END" operation.

CQORDAT

Corrects the data count stored in the 8253 counter to the actual count
obtained during the specified dwell time. The incaming data count is first
divided by 2 in the MS. Also, the 8253 does not respond to the first negative
going input transition. The "ST2ERO" subroutine assures that the input to the
8253 is at ZERO before the count starts and also resets the first negative
transition detector. "CORDAT" uses these conditions to calculate the actual
ion count. When 8253 shows a ZERO count and the transition detector is RESET,
when the count is either ZERO or ONE depending on the status of the data line.

-52 -
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When the transition detector is SET then the count is 2 or 3 again depending
in the status of the data line. When the 8253 count is other than ZERO than
the count is multiplied by 2 and 2 or 3 are added depending on the status
of the data line.

AMU

—

Controls the AMU scan defined by an instruction set. Performs correction
on the am control word to campensate for RF frequency drift when in that mode.
Also operates in the "ACCUMUIATE" mode.

COLECT

Collects the ion count. Checks if correction for noise induced errors
is warranted. Performs the corrections when needed. Store the data with
the proper am: identification and the instruction set in the RAM for

. delayed transmission.

RN

Fetches the instruction set to be exccuted and storecit in the RAM. The
subroutine also stores the starting address of the instruction set to be used
as program identification during the data transmission fram the RAM. The
available memory space (in the RAM) to store the data fram a pending execution
of an instruction set is calculated. When insufficient space exsists the "RAM
DUMP" process is executed. When the expected data exceeds the total capacity
of the RAM, the instruction set is disregarded. If the memory space is
sufficient to accammodate the data a,24 bit synch word is: stored in the RAM
followed by the 22 byte instruction set and a 2 byte program ID. Then the
control words are sent to the appropriate DAC's and the data gathering begins.

DUMP

Controls the transmission of data fram the RAM to the PCM system.
PACK
Cambines two bytes into one 16 bit word.

CNVRT.

Converts a memory block of adjacent ASCII characters into the binary code
acceptable to the system. The code is stored into the same block of memory.

RECEV.

Receives one data byte fram the GCU. Checks the time allocated for the
commnication with the GCU. Abandons the communications attempt when the
time linit is reached.
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TRNSMT'.

Determines the start of a new POM frame, updates the TTY buffer location,
sets the "TTY ACTIVE" flag for the status word and transfers the TTY data
into the cammunications downlink,.

CMPDH

Compares registers HL and DE.
If HL >DE  Cy=1
HL <DE CY=0
HL =DE =1
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(/,/;EGIN
-

START LIBRARY
SEQUENCE

i e At g 1% o A

—

?ﬁ STORE REPERTOIRE

| ADDRESS

EOPREPRp .

GET NEXT
PROGRAM

’_/’ \\‘*
3 Y LAST
RESTART THE ‘ . PROGRAM

REPERTOIRE e

GET NEXT SET
OF INSTRUCTIONS

J

LAST
~~ INSTRUCTION
~..  SET

STORE
ADDRESS

LIBRARY CYCLE




INQU IRE

REQUEST

RECEIVE
COMMAND

RUN

RUN

DUMP
RAM

REPEAT

TTY LINK
FLOW




CORRECT
AMU

ol

START
DATA
COLLECTION

:

Cc RECT
XT

U

»ZO

R
3
M

DO

END

DwELL

ADJUST

COUNT
DOWN

ACCUMULATE
MO DE

N

ADD
DATA

SWITCH
BIAS

LAST
AMU

Y

COUNTS
PER
SECOND

DATA CYCLE




I

TE ey e P~ e *

RESET
THE

FIRST BYTE

FLAG )

BYTE
i CNT=2

! RST DATA
{ VALID AND
TTY ACTIVE

I

BYTE
CNT = 1

CALL
"RECALL"

1t 11}
GET TM | "RECALL
BYTE CNT { DATA
{ TO PCM

LAST BYTE FINISHED

4_\

?

-
N
ADD BYTE CLEAR
CNT TO TM OP—CODE
POINTER :
GET DATA. ‘ _‘\‘\\
OUTPUT ( RETURN
TO PCM R
BYTE CNT
BYTE CNT+1 |
- —
RETURN \,

"INT 7.5" SUBROUTINE FLOW DIAGRAM
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GET FIRST
REPERTOIRE

'

|

1
TEMP = i
REPERT. ADDRS. i

B

g

SHELF = TEMP

[«._..‘..,. A s i M+ o - s

F e

SHELF POINTS TO
BOOK. GET BOOK

|

SHELF=SHELF + 2

|

i
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PRGE. GET PAGE.

T

I ey

BOOK = BOOK + 2
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SET MAIN FLAG

FOR TTY LINK
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"MAIN"
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SAVE TM END :
. auNo X
‘ FREQ CORRECT. '

;
[EP e p——

Pt o %

STORE AMU IN ~ 1
AMU DAC'S

e

| OUT PRIM. BIAS |
i TO BIAS DAC'S

e —

i
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.

——— e

OUTPUT THE

UPDATED BIAS

N .

Toe N y o7 MOOP S
WENDING" —m———"  COUNT=0 N |
. 2 B

R

o oy

/o"
/ CALL
\.'"'STZERO"
\T‘

- o

OUTPUT START
COLLECTION PULSE
(" cawL Ty
. "DATCOL" /
U cALL TN
" "COLECT" |

L

CHECK BIAS MASK
INCREMENT BIAS

75N ~
N ~7BIAS SWEEP ™,
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"LOQP COUNT = (
LOOP COUNT +1

e

ULATE
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FLOW DIAGRAM

Y RESET TM END
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MULTIPLY aMU
BY CORR. FACTOR
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TRANSFER AMU
TO AMU DAC's

i SET DATA TO
0000

CALL
"STZERO"

OUTPUT START
{ COLLECTION PULSE

[

GET AMU, ADJUST
FOR NEKT STEP

MULT. NEXT AMU
BY CORR. FACTOR

|

SAVE CORRECTED
AMU

‘ e A

P ’"/TIME\
/ ..Fggé‘é‘.. MPDATE CORR. >
. .. TFACT -7
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.I_, ~j?’§/ "AMU"
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C
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CALL
"COLECT"

~

.\14{,

~
BIAS N
© . SWITCHED f
~ ? )
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SWITCH TO
SECONDARY BIAS

/7 CALL
| "sTzERO"

OUTPUT START
COLLECTION PULSE

AA—L]L\
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'DATCOL" )
. /’

7 cALL -\\S
- "coLECT"

T
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GET CORRECTED
AMU

e
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/"’“ R
N SCAN
SWITCH BIAS
BACK TO PRIMARY J" ~<.._ FINISHED

e \

L

.
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Y

LOOP COUNT =
i  LOOP COUNT+1
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”
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>
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i
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[ TMEND
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SET DATA
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CALL ™\
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CALL
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COUNT =
DATA-NOISE.

CONVERT TO
SIGN & MAGNITUDE
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STORE AMU&DATA
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~ ACCUMULATE
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STORE AMU NO
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GET PREVIOUS
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ACCUMDATA & DATA
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3 INSTRUCTIONS
] STORE IN RAM
A .
b i
i 1
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a
SET 'DATA'
VALID 'IN STATUS
f l B A T
'
? { RET \
. ‘f,/ ]
) -
{
"COLLECT" FLOW DIAGRAM (CONT.:)
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(BEGIN
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MOVE INSTRUCTIONS
INTO RAM (TEMP)
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S S

STORE ADDRESS
OF INST. INTO RAM

P et o 4
e e

FIND LONGEST Y BIAS -
BIAS SWEEP - SWEEP
{ - ?
A [N
i STORE IN AMU RANGE=
AMU RANGE AMU FINAL -
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3 , DATA PAIRS = INREMENY .
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¢ INCREMENT X 4
NEW RANGE = !
AMU RNG/INREMENT :
l :

DATA PAIRS =
NEW RANGE X 4

DATA PAIRS =

SWITCH DATA PAIRS X 2

. o2

‘ . "RUN" FLOW DIAGRAM
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STORE SYNC AND
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"RUN" FLOW DIAGRAM (CONT.)
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BEGIN

SET "DUMP SOQON"
FLAG INTO STATUS

SET RAM DUMP

RAM
DUMP ACKN.

.. OF FAST DATA
., ?

SET "RAM DUMP"
FLAG INTO STATUS

RAM
DUMP FLAG

RESET
?

Y

BEGIN

PUT FIRST BYTE
INTO HIGH LOCATION

PUT SECOND BYTE
L‘ INTO LOW LOCATION

RET \
\ /"
. __,,/
"PACKII

'

CLEAR TM FRAME

16
FRAMES

F SLOW DAT
?

Y

CALL
"TTYLNK"

CLEAR ''RAM DUMP"
FLAG

! RESET RAM DUMP
{  REQUEST TO PCX
-
"DUMP
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SUBTRACT 30H

SUBTRACT 7H

?Y,

PLACE NIBBLE
IN 4MSB OF BYTE

FETCH ASCII
CHARACTER

]

SUBTRACT 30H

SUBTRACT 7H

PLACE NIBBLE
IN 4LSB OF BYTE

L

~

STORE THE BYTE

"CNVRT"

- 76 -




|

ANIT-NMOd O
vivd ALL 104100

Vivd lA

ALL F4OLS ,

'
[

RAMKY
JAILOV ALL 13S

»wAID3Y,,
—~—

134

ovid
do¥y¥3a LISTH

|

ANIT-dN WOdd 11~

b

VIVa LNdNI i

o

OVid Joyyd 13s

&
AQvay
dAATADAY




INT 7.5
TYPE: INTERUPT.
FNTER: NO CONDITIONS.
RETURN: REGISTER CONTENTS NOT AFFECTED.

COMMENT: INTERUPT VECTOR INT7.5 MUST BE SET AND INTERUPTS MUST
BE ENABLED.

MEMORY: 802F: STATUS WORD.
802E: TM BYTE COUNT.

1/0 popTs: 5B 3 "FIRST FRAME":FLAG STATUS.
44+ TM PORT.
59 ; "FIRST FRAME" FLAG RESET.
MAIN
TYPF: PROGRAM.
FNTER: NO CONDITIONS.
RETURN: CONTENTS OF ALL REGISTERS AFFECTED.
MEMORY: 8025-6 ; TEMP. STORAGE OF PROGRAM POINTER.
8027-8 : PROGRAM POINTER.
8029-A ; INSTRUCTION SET POINTER.
8065 ; "ALL COMMAND FUNCTION" FLAG.

FREQC

TYPE: SUBROUTINE.
ENTER: NO CONDITIONS.
RETURN: ACC & FLAGS AFFECTED.

MEMORY: 8020 : THE TIME TO CALL FREQC AGAIN.
805A-805D :; FREQUENCY CORRECTION FACTOR.

I/0 PORTS: 64 ;3 FREQ. COUNTER.
54 + ARITHMETIC UNIT.
59 : START PULSE FOR FREQ. COUNTER.

ikt




TRNSFR

TYPE: SUBROUTINE.

ENTER: ACC CONTAINS DATA TO BE OUTPUTED TO MS BUS.
B CONTAINS ADDRESS WHERE MS BUS DATA IS TO BE SENT.

RETURN: ACC-CLEARED, CY=0, AC=0, Z=1, S$=0, P=1.

I/0 PORTS: 40 ; MS BUS.
50 : MS ADDRESS.

BIASOT
TYPE: SUBROUTINE.

ENTER: E CONTAINS DATA FOR BIASL.
D CONTAINS DATA FRO BIAS2.
L CONTAINS DATA FOR BIAS3.
H CONTAINS DATA FOR BIASA.
C CONTAINS DATA FOR BIASS.

RETURN: ACC-CLEARED
B -CONTAINS ADDRESS OF BIASS.
CY=AC = § = 0.
Z=P=1.

RECALL

TYPE: SUBROUTINE.

ENTER: NO CONDITIONS.

RETURN: ACC CONTAINS DATA FROM DUMP BUFFER.
HL CONTAINS NEXT DUMP BUFFER LOCATION.
FLAGS AFFECTED.

MEMORY: 80234 :CONTAINS BEGINNING OF DUMP BUFFER ADDRESS,
8021-2 ;CONTAINS END OF DUMP BUFFER ADDRESS.

STORE
TYPE: SUBROUTINE.
ENTER: ACC CONTAINS DATA TO BE STORED IN DUMP BUFFFR.

RETURN: REGISTER CONTENTS NOT AFFECTED.

MEMORY: 8021-2 :LOCATION OF DUMP BUFFER POINTEK.
8100-MAX MEMORY: DUMP BUFFER.




4 WATY

TYPE: SUBROUTINIC.
ENTER: ACC CONTAINS A COMMAND TO ARITHMETIC UNIT.

RETURN: ACC AFFECTED.
CY=0

I/0 PORTS: 55 ;ARTTHMETIC UNIT.

COLECT

TYPE: SUBROUTINE.
ENTER: NO CONDITIONS.

RETURN: ACC CONTAINS LOOP COUNTER COUNT.
HL CONTAINS LAST TM FRAME ADDRESS.

CONTENTS OF OTHER REGISTERS ALSO AFFECTED.

MEMORY: 8020 :"DOWN COUNT" FLAG.
8009 ; INSTRUCTION SET MODE.
801C-D : PRESENT AMU.
8021-2 ;END OF DUMP BUFFER ADDRESS.
% 802F-3B  ;DATA FOR PCM.
- 802E :TM BYTE COUNTER.
8016-7 ;1D
‘ 8005-6 ;DWELL TIME,
: 8007 :RATTO (LOW BYTE).
I/0 PORTS: 63 :COMMANDS FOR DATA COUNTER.
61 ;DATA COUNTER.
5A :"NO DOWN" FLAG.
50 ;"START COLLECTION" PULSE.
DATCOL,

TYPE: SUBROUTINE.
ENTER: NO CONDITIONS.

RETURN: ACC AFFECTED, Z=0, P=1, CY=0, AC=0, S=0.

I/0 PORTS: 5B :DATA COUNTER ENABLE MONITOR




LT A R Bl

STZERO

TYPE: SUBROUTINE.
ENTER: NO CONDITIONS.

RETURN: PSW AFFECTED.

I/0 PORTS: 5B :MS DATA INPUT MONITOR.
59 sMS DATA INPUT COMPLIMENTER.
CORDAT
i TYPE: SUBROUTINE.

ENTER: NOC CONDITIONS.

RETURN: HL CONTAINS DATA FROM MS DATA COUNTER.
PSW AFFECTED.

I/0 PORTS: 5B ;MS INPUT MONITOR.

TTYLNK

TYPE: SUBROUTINE.

ENTER: NO CONDITIONS.

RETURN: PSW, DE, and BC AFFECTED.

MEMORY: 5800-58C8 :TTY BUFFERS.

8065 :"LIMITED COMMAND" FLAG.
8025-6 :REPERTOIRE POINTER.
8027-8 ; TEMP. REPERTOIRE POINTER.
8029-A s INSTRUCTION SET POTNTER.
8067 s"WAIT" FLAG.
802E :TM BYTE COUNTER.
8000-17  :INSTRUCTION SET PARAMETERS.
I/0 PORTS: 69 :USART COMMAND,
65 :"TIME-OUT" TIMER.
68 sUSART.

PACK

TYPE: SUBROUTINE.
ENTER: NO CONDITTONS.

RETURN: HL CONTAINS PACKED DATA.
H ACC AFFECTED.

MEMORY: 5802 ;HI BYTE ADDRESS.
g 5803 11O BYTE ADDRESS.
- 81 -
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] H NEG
' TYPE: SUBROUTINE.

ENTER: CY=1.
ACC SHTIFTED LEFT BY ONE WHEN COMPARED TO H.
HL CONTAINS DATA.

RETURN: HL CONTAINS POSITIVE DATA.
ACC AFFECTED.

CY=0.
BIAS
| TYPE: SUBROUTINE. :
K
: ENTFR: NO CONDITIONS. 1
. 3
] RETURN: ALL REGISTERS AFFECTED. |
MEMORY: 8021-2 .END OF RAM DUMP BUFFER.
3057-8 . TEMP STORAGE OF END OF RAM DUMP BUFFER.
] 8000-1 :STARTING AMU NUMBER.
4 801C-D TEMP STORAGE OF STARTING AMU NUMBER. :
| 805A-D :FREQ. CORRECTION FACTOR. /
» 800A-E :PRIMARY BIASES. ;
B 803F-43  ;TEMP. STORAGE OF PRIMARY BIASES. {
' 8014, ‘BIAS MASK. {
: 800F-13  :SECONDARY BIASES.
t 8004, : CONTENTS OF LOOP COUNTER. |
a 8009 :MODFE. OF INSTRUCTION SET. 5
I/O PORTS: %,  :ARITHMETIC UNIT. ;
50  ;START OF COLLECTION PULSE.
ADDDAT

TYPE: SUBROUTINE.

ENTER: HL CONTAINS DATA, SIGNED MAGNITUDE.
DE CONTAINS DATA, SIGNED MAGNITUDE.

RETURN: HL = HL+DE, SIGNED MACNITUDE.

3
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TYPE: SUBROUTINE.

ENTER: NO CONDITIONS.

RETURN: ALL REGISTERS AFFECTED.

' MEMORY: 8021-2  ;END OF RAM DUMP BUFFER.
* 8057-8  ;TEMP. STORACE OF END OF RAM DUMP BUFFER.
8000-1  ;STARTING AMU NUMBER.
802B-C STEMP. STORAGE OF STARTING AMU NUMBER.
805A-D  ;FREQ. CORRECTION FACTOR.
801C-D  ;TEMP. STORAGE OFPRESENT AMU NUMBER.
8015 ;STEP VALUE.
: 803D-E  ;TEMP. STORAGE OF NEXT AMU NUMBER, CORRECTED.
§ 8020 :THE TIME TO CALL "FREOC" AGAIN.
1 8009 : MODE OF INSTRUCTION SET.
800A-13  ;PRIMARY AND SECONDARY BIASES.
8002-3  ;FINAL AMU NUMBER.
8004 ;NUMBER OF TTMES TO LOOP.
1/0 PORTS: 54 ;ARITHMETIC UNIT.
63 ;REAL TIME COUNTER COMMAND.
’ 62 :REAT TIME COUNTER.
; 50 ;START OF COLLECTION PULSE. |
A i
! ENDING :

TYPE: SUBROUTINE.
: ENTER: NO CONDITIONS.

RETURN: ALL REGISTERS AFFECTED.

MFMORY: 802E ;TM BYTE COUNT.
802F-3B ; PCM FRAME DATA.
8005-6 ; DWELL TIME.
8057-8 ; TEMP. STORAGE OF END OF RAM DUMP BUFFER.
8009 ;MODE OF INSTRUCTION SET. ;
8059 ; TEMP. LOOP COUNT COUNTER. ‘
8021-2 ;END OF RAM DUMP BUFFER.

I/0 PORTS: 54 ;ARTTHMETIC UNTT. b
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CMPDH

f H TYPE: SUBROUTINE.

ENTER: DE AND HL VALUES TO BE COMPARED.

RETURN: ACC EFFECTED.
Cy=1, 7=0 HL > DE.
cY=0, 7-0 HI. < DE.
CY=0, Z=1 HL = DE.
REST OF FLAGS AFFECTED.

DUMP
TYPE: SUBROUTINE.
i ENTER: NO CONDITIONS.
RETURN: RECISTER CONTENTS AFFECTED.

MEMORY: 802F :PCM STATUS WORD. 1
807E ;TM BYTE COUNT. |
8030-3C ;MS FRAME DATA.

8065 ;"LIMITED COMMAND FUNCTION" FLAG.
8061-2 :CONTAINS MAX MEMORY ADDRESS. i
8100-MAX MEMORY; DUMP BUFFER.

b I/0 PORTS 65 "TIME-OUT" TIMER. 1
‘ 5B :"TIME-OUT" FLAG . i
59 ;"RAM DUMP REQUEST" FLAG.

2 RUN

TYPE: SUBROUTINE.

ENTER: HL CONTAINS BEGINNING OF THE INSTRUCTION SET TO BE RUN.
RETURN: ALL REGISTERS AFFECTED.

MFMORY: (HL) -((HL) +15] ;INSTRUCTION SET TO BE RUN.

8000-17 : INSTRUCTION SET BEING RUN.
8061 -2 :CONTAINS ADDRESS OF MAX DUMP BUFFER.
8059 : TEMPORARY LOOP COUNTER STORAGE.
6000 :DWELL, TIME TIMER. )
I/0 PORTS: 63 :COMMAND FOR REAL TIME COUNTER.
62 :REAL, TIME COUNTER. -




CNVRT

TYPE: SUBROUTINE.

ENTER: HL CONTAINS STARTING ADDRESS OF CONVERGION.

DE CONTAINS END ADDRESS OF CONVERSION,
RETURN: DE, B, and PSW AFFECTED.

TRNSMT

TYPE: SUBROUTINE.
ENTER: ACC CONTAINS THE BYTE TO BE TRANSMITTED.

RETURN: FLAGS AFFECTED.

MEMORY: &O02E ; TM BYTE COUNTER
802F ;STATUS BYTE.
8037 ;TTY DOWN LINK LOCATION.

I/0 PORTS: 69 ; USART COMMAND.
68 ;USART

RECEV

TYPE: SUBROUTINE.
ENTER: NO CONDITIONS.

RETURN: ACC CONTAINS RECEIVED CHARACTFRS, IF CY=0
CY=1 IF TIME-OUT OCCURRED.
CY=0 IF ACC IS OK.
REST OF FLAGS ALSO AFFECTED.

I/0 PORTS: 5B s"TIME OUT" FLAG.
69 ;USART COMMAND.
68 s USART.
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FLAGS
8065 "LIMITED COMMANDS ONLY" FLAG.

IF TTY LNK IS USED AND THIS FLAG IS SET THEN ONLY THE COMMAND
"DUMP", "WAIT" AND "CONTINUE" ARE ENABLED.

8067 "WAIT" FLAG.
IF THIS FLAG IS SET, THEN THE LAST COMMAND WAS A "WAIT" COMMAND.

P i &

RAM

5800-5842
5843-5885
5886058C8
58C9-58FF
8000
8001
8002
8003
8004
8005
8006
8007
8008
8009
800A-8013
8014 )
8015
8016-8017
8018-8018
801C-801D
801E
8021-8022
8023-8024
8025-8026
8027-8028
8029-802A
802B8-802C
802D
802E
802F
8030-8031
8032-8033
8034-8035
8036
8037
8038-8039
803A

UP LINK BUFFER #1.

UP LINK BUFFER #2.

UP LINK BUFFER #3.

STACK.

INITIAL AMU LOW BYTE.

INITIAL AMU HIGH BYTE

FINAL AMU LOW BYTE

FINAL AMU HIGH BYTE.

NUMBER OF TIMES IN LOOP.

DWELL TIME LOW BYTE.

DWELL TIME HICH BYTE.

RATION LOW BYTE.

RATIO HIGH BYTE.

MODE .

PRIMARY AND SECONDARY BIASES.
BIAS SWEEP MASK.

STEPPING VALUE.

PROGRAM 1D.

SPARE .

PRESENT AMU.

FREQUENCY UPDATE TIME.

TMEND.

TMBGN.

REPERTOIRE POINTER.

REPERTOIRE POINTER BUFFER.
PROGRAM POINTER.

ORIGINAL AMU BUFFER.

"NO DOWN COUNT" FLAG.

TM WORD COUNTER.

STATUS OF INSTRUCTIN SET BEING RUN.
ID OF INSTRUCTION SET BEING RUN.
DATA OF AMU.

DWELL TIME OF INSTRUCTION SET.
RATIO OF INSTRUCTION SET BEING RUN.
TTY DOWN LINK DATA.

AMU BEING DETECTED.

MODE OF INSTRUCTION SET BEING RUN.
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8038 LOOP COUNTER OF INSTRUCTION SET. 4
803C SPARE. ;
803D-803E NEXT CORRECTED AMU. :
803F-8043 ORIGINAL PRIMARY BIASES.

' 8044-8045 SPARES.

] 8046-8056 SPARES.

' 8057-8058 TMEND AT START OF A INSTRUCTION SET.

8059 ORIGINAL LOOP COUNTER OF INSTRUCTION SET BEING RUN.
805A-805D FREQUENCY CORRECTION FACTOR (MSB OF MSW FIRST).
805E-8060 SPARE.

8061-8062 MAXIMUM MEMORY LOCATION.

8063-8064 SPARE.

e g e 45

8065 "LIMITED COMMAND ONLY" FLAG.
8066 SPARE..

X 8067 "WAIT""FLAG

i 8068-80FF  SPARE.

8100-MAX MEMORY RAM DUMP DATA.

EPROM

0000-0FFF SYSTEM PROGRAMS.
1000-1FFF REPERTOIRES, PROGRAMS, INSTRUCTION SETS.

) 1/0 PORTS
: 40 MS DATA BUS.
44 PCM DATA BUS.
; 50 STROBES AND START PULSE.
! 54 ARITHMETIC PROCESSOR.
' 55 COMMAND FOR ARITHMETIC PROCESSOR.
! 58 COMMAND FOR THE 5 PORTS IN 59, 5A, 5B, 5C and 5D.
59 FUNCTION FLAGS.
5A SPARE
5B MONITORS.
5C LOW BYTE OF USART CLOCK.
5D HIGH BYTE OF USART CLOCK.
60 . DMELL TIMER.
61 DATA COUNTER.
62 FLIGHT TIMER.
63 COMMAND FOR THE 3 PORTS IN 60, 61 and 62.
64 FREQUENCY CORRECTION COUNTER.
65 SPARE.
66 SPARE.
67 COMMAND FOR THE 3 PORTS IN 64, 65 and 66.
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RETL BY'N i 0,6,6,0,0,0,06,0
L7 BYTE L,0,6,0,0,0,0,0
R BT (,0,6,0,0,6,0,0
R&1 4 HWYTE ,G,GC,0
YRAL K] I
JHp Br.GINT sTHIS I5 REF RESET ANE
oS AY'TE G,C,0,0
Lurt'sSer YT G,0,0,0
e RRAWN c,0,0,0
INTOLS BYyl GC,0,0,0
wWHit7 sYLThH 0,G,0,0
INT7.5 PUSH | " JAARRTHIS INT QUTPUTS
I 531l ;IS THIS THE FIRSYT FRAME?
PG H
PUS i o
PULI 3
AT (4
INZ C9 s JUME L IT IS THE FIR
LDA SO h ;T LTATUS WORD AND C
vl o
JMY Gloe sJUMP I BURST TFLAG 10
f.iA M7t ;ORT W™ LYTE CUUNT
Crl Tob Yl
JNC Gl] ;JUMP TE THIS 1o TR LALGT
LUK A ;USE FrRAME COUNTER TO CET
LX1 U, #C 2810 ;LOADL -HL- WITIH POINTER
“C\ g A
MVl L, 000
I L i sADL POINTER TO FRAME
INIAY Nyl ;GET Tk B3YTE POLINTED
our 44y JOUTPUT TO i
Lian Fh2uh sAGALIN GE'T Tw BYTE CCJWT
INZ N s INC LYTE COCNTER
Cil SN ~02i0 sSTORL BYPE CCUNTER

S R e e o

N




B T R

cl1

s1l0

FREQC

A

POP
POP
POP
POFP
EI
RET
LEA
cuT
ANT
SPA
MVI
JMp
CALL

ouT
JC
MVI
STA
Jvp
In
ANIT
QUT
oI
ouy
‘V‘ VI
SYUA
LDA
cuy
JMp
IN
ANI
RZ
PUSH
10V
INR

ANT
MOV
N

Crla
STA
vt
LN

CHMA
S'UA
cuy
VI

ouT
XRA
out
MV

it -

e o o £ E ooy rigagteied s gy C >;~__ L o .

L

1

d

Pow

QN2FH ;GET 5'TaTus

A4 ;OUTPUT T0 'M

7211 sRUEMOVE DATA VALIL AN TTY ACS LVE t LACS

202t ;STORE STATUS

A, 01H JOLT FRAME COUNTER 10O )

Gl2

RUCALL ;DUMPI NG RAM C0O GiE'd BYTL I'RCHM DURLY
Db E L

LAY

Gl3 ; JUMP Il NOT THE LACT BUKIT DATA

A, 00. JRESET ALL FLAGCS IN STAGUS

a02ry ;STURE STATUS

Cl3

594 sREEET FIRST FRAMLE FLAG

OF Ly

59H

02il

591i

A, Q21 ;OET FRAME COUNTER 10 2

R0 214 ;5TORE FRAME CUUNTEK

8u2Kfl ;GET S1aTuUs

44t
G171
SA L
02il

AW
A

07d
M, A
G4

80 3CH
RY
40

3o
54t
M, 0%

S414

LN

SAY
A, 1CtH

;¥R A RCALCULAYLE FREQ CCRBECTIC Y FACTOK

;GET UPDATE ‘tIME AND ALD 7
HON WATT 7 SECONDG AFTER

Te IT
LEAVINCG 1O
Updatn AGATN

;GET DATA FROM R IRED COUNTER

;OTORE IN ‘I'M FRAML
;OUTPUT TO TOS OF 9511
sSTOKE TN 79 FRAME

;OUTHUT TC TOS GLY 2511)
JEREC CCRR=(FO/F1L)2%), t{ b
LRI NN

Koot b

;CONVEKT TOL TU FLOAYTNG POTNY
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S5EGTY

3LGUa

CALL
XRRA
Giutl
Miv I
2UT
RVA
o
Mmyi
QUL
V1
CALL
VL
CALL
MV
CHLL
LXI

In

v LV
X
1 N

MGV
Tl
I

RO
[X
Lis

l"l (V
L

Cik 1
out
Al
AINY
o
T

Vi

Oy

Qu't
;"1 \II
ouy
v I
[BIVEN
Lx¢

MyYI

cul
MV T
GUT
VI

YIS W

I3 sRON OUTPUY FO TV 108

L

Iy 47

YA

ny, 3654

541

", 140

HWAH

ANy, 13 ;O0IVIDE 10 3Y P11

WAy

AN, 170 s SOUARE IPC/F]

~NOTY

Ny, 104

whli

L, f05aH ;0T FREQ CORK ANPR STORE FCR USE IN
MATIN PRUCGKAM

H4H

W, A

A

tAa4

.'A'A

il

S4h

"",A

N

“AH

M, A

54y ;OUTPUT A START PULSE TO PREQ CCUNTEkR

el

54

OF B

5CH

"

A CEEY p**** T CTTTALIZATION GTARTS IEKE IF
SYSTEM aAll REGET

n2i ;LUOADL REAL TIME CLOCK WT{H 15
COMPLIMENT (0ON

420

A, CCEN ;ST MODE QF USART

[S3ARS |

Ay D so k'l COMEIAND OF USART

(3N

SE,S5000H;*** T NTTILIZATION STPARTS HWERE I
TRAPED

N, 0CTa sUbT 2185 TU PA AS GUTPUT ARNE PB PC AL
INPUTO

H8H

A, 80 kT USARTS CLOCK TO 300 BAUD
SOTH

n, 424
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= — e Ao, e i e N N A S o
our 501 |
MVI A, 784 ;SEY COUNTERD Or 1 TO MODE 1 i
ouT 731
) MVI Ay CEFL 0ET COUNTERO O 1 10 15 COmMPLIsibNYy ;
'S [ARAN N 1
) OUT f14 f
] our a1 :
MV A, 304 ;SET COUNTERC OF 2 710 “ObE 1 ;
% SIVIA 674 g
e 4 MVI A, (FEL ;SET COUNTERO OF 2 TG 15 ClmPLTwi ey §
{ (10
SR LAY .
ouT (VXY !
MVI A, 08h ;TURN ON INTEKUPT 7.5 !
SIM i
EI
) MVI A, 161 3
} OJT £ Gl ;TNIPILIZE PA
A MVI A, l21
K out 591
‘ XRA A JRESET WAL'Y FLAG
STA e ;
MVI A, 004 j
ouT 4G4 ;RESET ALL DACS AND T9 PORT !
XRA A i
cuT 444 ;
Gas OuUT 5011 |
INR A ]
f Ccre 20 i
' JINZ G,
XRA N
ouT L0 )
: MVI A, 70H $OET COUNTERL OF 2 70 #MLDE © ;
out 7l
MVI A, 400 ;RLSET USART AND REDEFTINE
ouT (9H
MVI A, 0CLEN .
Our £9. f
MVI A, 374
ouT 01
LXI Hy 21COI ;SET GMEND AND TAbCy [0 FTRGT LOCALTTON
OF BUNE
SHLD f0214
. SULD 80230
G55 [y i JDETRGTINE BAM THAT IS ZAVATLABLE
MVI b, GO )
MOV A, m
X CRA A
JINZ G54
. mMVI M, OFFh
u Mov A, m
| INR A :




S e e

LTORE

fHIOeR

BIAGLLS

J4
uCX
LAL
CALL
3¢
ALY
SUED
LXL
Xioh
OV
10
wi'v
Cpl

JNZ

CAaLL

LXTI
AAY
WX
[ARTAY
IMNX
aVl
1x
MV I
Jap
PUSIH
LHLD
oV
{NX
SULDL
P
RuT
out

MOV
ou
Kilsy
JUT
B
MUV
Avi
CALL
Wiy
[N
[V A
Hoy
1
(OIS 84
IR

JIAEN

= Yt G S Ao gt

(\5Y
il
L, 5100
CmPpil

e
7

3057l
th, CO2ER

“' (‘{’5/1,'
M, 0L
¥

PR U
N

M, G054
i

M, 004
MATN
il
30210
A, 40

H
3G21il
i

A0

AN &)
501t
A

501

Hhy K
L ’ ()(Jll

TRMOER

A,

[&]

TS ER
R

»

TS RN U N
A\, 1
3

;OAVE MAX ADDRESS OF mMEMORY
sNOW CLEAR SOME MEMORY

JNOW DUMP THE Th BUFFER THIS IS DORE TO
CLEAR BUFEFLW
;SBET THE FREQ CCRR FACTOR TG )

;START Thik MAIN PROGRAM

RRFASTORES DATA INTO Ti BUKFFER

;GET LOCATION OF NoXT BUFFLER LOCATICH
sPOINT TO NEXT LOCATION

;NOW UTORE ALDDRESS

;ARFXACC- GETS QUTPUTED TC PORT
DEFINED IN ~3-

s *¥RFRXQUTPUTS BIASES TO LACY
31 I5 IN =-E~,B2 IN -D-,B3 TN -L-, L4 IN
-N-,B% I~ ~-C-
;-3= LUADeD WITH PORT NUMBER CF rIRUT
PAC




RECALL

Ccl

CrmpbDH

MATN

G2

G2

CALL
MQV
INR
CALL
w7
LHLD
XCHO

LHLL
CALL
JNC
XCHG
MCV
INX
SHLD
RET
LXI

sHLD
sHLr
RET
MOV
Cwp
RNZ
MCV
cMp
RET
LXI
SHLD
LHLD
SHLD
LHLD
M0V
INX
MOV
INX
SHLD
XCHC
LXI
CALL
Jz
MGV
INX
0OV
INX
CliLw
XCHG
LX{

CALL
JZ
MVl

VRNOER
A, C

B

TRNSEFR

S0

U2
CrbDn
Gl

A, M
i1
$023M

H, 510001

SU21il
20231

AL
t4

A, E
L

R, 1£00H
80254
L0254
20274
80271
oM
K

O,

1
&N27d

B, GFEFEL
CmPbU

G3

.M

tl

DM

Y

2029t

D, O EFFEL
CMPhH

GR
A, Glil

PERERGETDS DATA CUT OF 1M BUFFFK
sPUT IWiEND INTO -HL~, AND PEMBGN LNTY

=1 -

;LN THMEND BQUAL TGO TMBON?
;JUMP IE It IS

;GET DATTA QUT OF wY!IFE LR
;B TORE TMBGN

;SET PAEND AMD TMBCN TC PIRST TY BUFE PR
LOC/ATICON

F*RRRCOMPARE -DE- Ay -hiL-
;IE —HL->=DE- Cy=)

;IF —HL-<=-PE- CY=0

;IF =HL-=-pE- Z=1

ERRAGETS A PAGE FROM LOOK FROM LY

;SAVE SHELE POINTLR
;OET SHELY POTHRTER
;GET BCOK POINTER

;SAVE SEELF POINTEK
;IS THIS PHE LAST BCOE OF THIS ShiLEF?

;JUMP IF [T IS
;GLET PAGE FROM BOUK

;SAVE BOCK POINTEK

;IG THTIS Ml LAYT PAGE o i)

HLOGuT

;JUMP TE T0 1S
JORT FLAG FOR CTTYLNE SUn




taciiiier o siiaid

e Y i
DRSS

wltisosid g Eby

T m——

Dy -

[39]

Cls

N

SA
CALL
CALL
LuLe
Jwp
Ll
m Y

| SDA
A0V
InX
LHLD
Xene
{L.XI
CAalLL
Jé
JMp
IN
Avtd
Jé
LXI
MV1
JRRYD-¢
AVI
INX
VI
Ty
1VI
Jiv ¥
LDA
orl
1A
My f
out
XRA
QuUT
I
ANT
NYA

[
O
ouT
Iwn
PR
ik
J e
Myl
Cul
orLL
1V L
YT
LUA
UR/.

POLRY
TIYLNK  GANY MESHAGES FROM THE GROUND?
Ruw ;NGw RUN THIS PAGE
20290 ;0ET B0UK POINTER

7

“274 ;I WAS LAST PACE SO GET NEXY BCCK
o,

i

Dy

"

N2 sSAVE BOUK POINTLK

D,0Fe Pl WAL THIS THE LASY BCOU?

Crmbbi

;2 ;adUMP IEF T'T WAL AML GET NEXT 30CXN
7 ;GO GET NEXT PACE

SIS ;CHECK 1O SEE IF DUMP FLAG IS ©uT
41

Coo ;JUMP IF WE ARE NUT GOING TO LUMP
He CUDAH

M, 010

H

M, &0

)

A\"'(](.".j

1§}

4, COH

GG3

302FH $MOVES M BUFEFERK RAM T TW

(81 ;ADD DUMP SOOK TO STATUS

an2Fin

N, CAH ;OET TIMUE-OUT 1IMb TC 10 SEC

50

A

it

513 ki ;AT FOR O TIMER TQO TIAE-0OUT

200

Gle

504 ;OET RAM DUMP REOUEST v LAC

0l

59:1 .

<3 h sWALT FOR RAM DUMP ACKNOWLIEDGE
Gle ;3IMP IE NOT ACRNOWLEDLGED

A, OAATRL JTm OQUTPUT 'I'C AA

444

Feialh ;WA For 18 FRAMES TG GO JY

A, 10U ;ORET /AWM DUMEP FLAG IN STATUS
PO

seARY s A FOR RAMA DUMP TO BL FINISHLD
A

- 94 -
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| ¢4

ey
1 d

RUK

Gl7

G43

JINZ
IN

ANI
ouT
LXI
MVI

X
1OV
crl
JNZ
CALL
XRA
S5TA
CALL
LHLD

XCHG
LXT

MVI
CALL
X
JNZ
JMmp
LXI

PLSL

MOV
STAX
MOV
INX
LINX
CPhl
JN7
PO
MmOV
STAX
INX
MoV
STAX
LDA

ANI
JINZ
Ll
A0V
MOV
LHLD
SYTLE
XCHG

Glo

594

OF b n
5911

ti, BUZ2F 1

M, 001

ti
A, L
3ah
G73
Flmlro
A

POL5H
TYYLMK
S0/

b, 51001

M, COU
CPhH
il
Gn2

Gl
C,8000u

t

n, M
i)
A, B
il
3
15
17
g
Ay b
i)
1)
Ao L
1

a0

TR
Gle
0Nl
b, h
~,L
SO0
SRJT

sREUSET DUMP REOUEST

sCLEAIN TWM L kAME
sWADYT FOR 16 Tet FRAMES 70 GO Y vITh
STATUS P LAGS plisger

sWATLT FOR 16 FRAMES 10 PAGLGS
sRESETV FLAG FCKOTTYLNY SUS

SANY HESSACHS FRCM COROUNL?
;GET HIAX MEMORY ADDRECH OF Tt BURFELER

;GET STARTING #EMORY AI'DRRSL CF i
PUFERR o
;CLYAR ALL T oUFFER AN

;.8 NOT FINISHED CONTINUE

ehz s ® 2UNGS CPHE PAGH LOCATEDR TH mEMCRY

~HlL- v Ui

Usen Aa Io
VU e

s UAVE ADDRESS OF PAGH 10 BE

sMUVE PAGE TO sUFEER STCRAGE

;oA CTHAT THE LAST MOveh
s JUMP [ TT WASNY
;LT BACK PACGE 1D nUMuEK

sNOW CALCULATE JHE NEEDLD QUM 1N Wrb
TG STORL PAGKH

JARE BIASES BEINCG SKALPT?

sJUMP I WE ARL

sSUBTRACT AMU UTAKT Fictw aml NP

;OTORE ANMSWER IN -DI-




o T

G4

G

52l

LA
OKA
JNZ
MVI
BUA
A0V
MV I
LXI

A
DAL
Kl
I:x
Xl
XCilG
CcrLL
XC G
JC
Pol
13YT L
OV
A N
AV,
LA
AN]
X6
JL
DAL
LA
N ]
JNZ
LA

CHRA
VA
DCR
J7
MOy
MOV
DAY
RC
O
JNY,
Lxi
AT
LYI
CALL
ne
Pust
Lal.?
Y
AV

1)1 5il

A

G724

A, G1H
$0) 51
OV
3,001
i, GO0

iy

CrDi

Gl

1)

17, el
"o, L
LICH
e
O0¢
N4

6ol

H
colon
0o
oM
0 AL

I

IAS
G2l
N, H
oy L
D

\
Grl
i, (1L

D, 2F 00N
M EDIL

JONT STEPPING [NCREAMEAT
sARE CTHERE ANY JUMPING ISVOLVEDR?
;J4MP I THEKFE ISKNYT ANY

;OTORE JUMP FUNCTION TN -bBC-

GLNTTIALIZL ~aL- WITH €000,WE ARY
DIVIDING -Di- EY -BC-

;OTORE DIVIDEND IN TCS OF STACK

;NOwW DIVIDE

s JUMP TE NCT FINISHEL
;0BT BACK ANGWEK
;MULPTIPLY ANSWER BY 4

;GET NMODE O PACE
JAKE WLk SWITCHING

;JUME IF Wwh ARENT

;MULTIPLY BY 2

sARE WEF ACCUMULATING?

s JUMP 1wl Ark

;HULTIPLY NUMBER CF TIMES BY ANSWER
fRCM AEQVL

sRETURN I NUMKER QOF WIMES IS Q0

s JUME IEF CNLY OHNE

NOW MULTIPLY
RETURN 1F NOT ENOUGH MEMORY

-
’
.
’

;CONTINUS 11 NOT FINISLED
sACD 1C TO WOTAL

sIF 00 B3IC DONT RUN PAGE

;SAVE AMGUNT OFF MEMORY KERDEDR
;- UBTRACT 'ITMBCN FRCM T™MEND
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:
3
¢
i
}
G22
]
s
‘ 622
2
I
Gre

LHLD
BYTE
XChG
POFP
CALL
CC
MVI
CALL
MVI
CALL
MVT
CALL
MVI
our
IN
CMA
MoV
IN
cMA
CALL
MOV
CALL
LXI
A0V
CaLL
= OV
CPI
INX
INZ
LDA
STA
LHLD
LXI
CALL
\JC
LXI
SHLD

MVT
ourt
SHLD
LHLD
XCHC
LilLD
LDA
MOV
CALL
LiiLD

MOV
MVE
CALL

E0A1H
¢

i
CHPD
DUMP
A, OFAH
STGRE
A, OF 3
STORE
A, 20H
STORL
A, E0H
63d
724

3, A
£21

5P0RE
A, b
STORE
i, 2000
A, M
STTORL
A, L

154

t

GC23

211 0T
059U
anns
D,0001,
Cmpbil
G55

1, 000211
206GSH

l’\, —))2}1
734

GO0
SO0AH

300C
300uH
C,A
BIASCT
LGOI

N, L
B,01H
TEMSER

tLOAT MAX Wi BUFEER T

HSAV SN

;=D -
;-LL-
DO W
;CALL
:S'TOR

; LATC

;MOVE

sLAST

;JUMP

RACT

A0 = L-

NOW CONTAIRNG AFMOKY AVATLALNLD

NCW CONTATNSG ™,
E HAVE RENCUG:HE RO
DUMP IF WE DOy
E 24 sIT DUNMP SY

HOIN REAL ‘TIME A

PAGE INTC 1M BU

ONE TO STORE?

IF ITS NOT

;GET WUMBER OF LOOP C

;STOR
;GET

E OR USEKE LATER
DIVFLL TIME

JDWELL PIME MUST BLE I,

;STOR

E NEW DWELL 7IME

;GET BIASES TN cutTp

;GRET

RATIO AND FLAGS

MCRY NEEDSD

Cs TG N pAGH?

NAVE ENOUGH
NC

NI S90oRke

FFER RAM

CUNTEK

FOm

ARGER THAY o7

AND QUTEUT

Db LL ol

uT o DA

AN OUTPUT i

Au

s
{

“
PR

AL

L AC

Bt S50 el




o A o W il ~aii ik SN

[.OA
Al
R
ilA
InR
CALL
MVI
STA
LA
TR
i LC
Jo
KILC
CC
rvl
cue
I
MOV
L
CnA
CALL
HEGY]

sere A
(XA K

CALE
MV

Y )
il

CiLL
1R
CALL
T
Calll
Jil P
LXIL

LXT
VL
LDAX
LUL
Ch e
1aX
InNX
JC
40V
Qv
cpri
JAZ
MOV

MY
BYiE
MOV
ANI

L DR AR 3
164

I:

It
TGS
A,01H
20051
oYy

2¢

AmU
A, EQH
S35
211

A

11

SIORE
A, b

STORE
B, 074
A
PRNGER
I
THRNSER

BI[\‘J
G26
ti, £N0AN

D, ROOFL
8, C0H
™

s

i
8}
il
D
Gt A
2,40
A, L
O¥hH
G£7

[P 21

D, 0o
12,100
A E
CFCH

;A UICH TYPis OF SwEERP?

s JUMpP [ BIAS SWEEP

;CALL IF AMU SWFEEP
;GET AND STORE KEAL vIML

sRESET AmMU TO COO

GO THRCUGH ALL BIASES AND FINLD LCONCEST
SWEEP

;GET PRIMARY 3IAS
;SUBTRACT FROM SECONDARY SWELP 3IAS
;IS THIS UME LARGER THAN THL LAST ONE?

s JUMP I IW IS
sMOVE NEW MAX INTO mAX BUFFLREK
sWAE THTS 'PHE LAST OnNE?

s JUWE TF IT TISKNT
sMOVE MZAX TNTC 3UFFER FCR MEACRY WEEDED
CALCULATION

sMULTIPLY BY 4




MoQv Ot
XCHG
Jvp G
NALT ouy 55i1 JRRARQUTPUTS COMRAND TO 511 Aeh &0100
FCk TT TO v inrioH
' G27 IN 5HH
RLC
Jc G27
RET
: , COLECT MmVI N, 20 s XX XX COLLECTS, CORRECTS, ANL STORLS PRTA
ouT Can ;LATCH IN kW DAYTA
IN 514 ;LOADL DAYIA INTC -liL-

Y Coth
] ’ MCV Ly
In Gl1H

CmA

MUV i, 4

CaLL CORDAT  ;CCRRECT T1E DATA

LA £00ey ;DOES THIS PAGE DOWN CCUNT?
RLC

JC G2¢& s JUMP IF WE DONY DOWN Counlt
LXI D, 02004 ;IS5 DATA GREATER THAN 90MWI?
CALL CrPDU

JC G2¢ ;JUMP 1EF IT IS5 ARD DONT TOww Couny
IN SAh ;IS NO DOWN FLAGC SiT?

RKC

Jc Gc2¢e ;JUMP IF I IS AND DONYT DU-F CCUNT
! XRA A ;RESET DOwnN CCUNT FLAG
t STA 802DH
XC LG
i Lca 8N CAH ;CHECK TO SEE IF WF ARE TO URLDATD MQICE
. SToILINGY
DCR A
' JINZ GS ;JUMP IF WE ARE NOT COING o UPDAYL
VI £, 0531 ;UPDATE NOLSE COUHT
STA P06GH
- VI AGOFFH  SET RATIO TO 2r1 AND COLLECT
i 1 BACKGROGUND 1010

MVI 3,01H

CALL TRNOFR

INR b

LDA 000

ANI 10 ;OAVE PREFSENT FLAG STATUS
Chl (UK

CALL TRHOER

MVI A, T4H ;EGEYT DATA COUNTIER
ouT fln
MVI Ay O

ouT ~1H

ouT Glh "
CALL GTZERG UORRECT LaTA CCLLECTIUN GIGNILG

MVI AR PN ;OUTPUT A HTART O COLLECTION 1L

_99..




G

vd'l
xpa
our
CaLL
MVI
GUt
I
Chmp
YA
In
CMA
MUV
PUsH
Calll
FOP
PUGILL
LULD
MOV
"V I
CAiLL
LI
ANT
RKC
ORA
T MR
CALL
[ap
MOV
Ci
MOV
[UTGAY,
Cmh
OV
INK
SULLD
JAL
PUsH
MOV
RLC
\7 '\:C
MOV
Ciriga
(VRS
{0 ‘v'
MOV
Cap
MOV
POP
FULH
LDA
A f
J7

Lon
A,.\
con
LDATYCOL
Se40d
H3H
(‘.111

L,/
Tl

J'i ’ /'.

I
CORTAY
D

tH

o074
A, L
3,014
TRAGER
none;

e

;l

b
TRANGER
U

A, L

i, 4o
A, L

L,A
i
LRV
D

il
A,

G320
A, h

STV
i, A
i, L

L,»

i)

H

aN (9
(ERUAT]
Gl8

sNATTT FOR DATA
;LAYCH IN BACKGR

NOIUK CQUNT

;om

;OAVE DATA CUUNT
;CORKECT NOISE C
;GET 8ACK DATA C

sSUBTRACTY

e -

TO FIHISH CCLLECTING
OURD NOTIGE DATA

AND 5T0RE IN =liL-

CUNT
QURT

;OAVE BACKGROUND NOISGSE COUNYT

;OAVE CORRECTEL DATA

;OHECK TO GEE 1F BATA T3 KuGATIVE
;JumMP IEF DATA IS POSTTTIVE

sMOw COAPLISENT THE DATA AND SET Mo

sREPLACE QLD DAY

MODE

Syt
;f.l:‘.' I

AND CHECK FOR

A WIWiE UPDATED DATA

ACCUMULATION

sJUMP TE NO ACCUMULATTON
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[LHLD Lole ;OUT PRESENT AMU AND STORE 1N B RURE YR
A
MOV A, H
CALL STORE
: MOV A, L
} CALL STORE
LLLDE 20:214 ;OLEY TR END POINTGh AND GHT PACY
ACCUMULAYCED [iah
MOV D,
INX A
MOV o, M
popP H GET COLLECTLD ARL CORP2RECHTET DATA
CALL ADLDAY ;ADD Tl TwO TCGYHTHER
eV Ay b
¥ CALL Shiunk
H Muv A, L
- | CALL STCRE
B XCHG
G35 LXI H, LO2FH pNUOW CTORE PARAMEY RS TO DF CENT
g THACUGH T 70 okeud il
: LDA S0 20 ;LOAD -ACC- Al'1TH NO DOwN FLAC
b ANI L)
4 ORI 0t ;SET DATA REALY FLAG
, MGV B,A 1 H5AVE FLAGS
3 TN 94
Awl {nk
’ RRC
. RRC
ORA i
: MOV Boh
If IN oAl ;GET HVY MONITOR
ANIT [ERE!
' KRC
KRKC
GOHA b
MOV B, A
CALL ' ban 1
MQev K $SYORE STATUS 1IN T FRAME
IivX i
LDA 0150 ;G LPORE ID TN Tw PRAME
MOV M, L
IX B
LDA ASB A
MUV M, A
TiX it
INROAY v, L sOTORE DAYA IH T FPRAME
IMX H
MOV P
fNX i
LDA gouay sOTORE DWELL TIML LN PR B IAMYE
MOV B, A
INXY bi
q - 101 -
[
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-—tere K D v - —— e e

¥
!
LA QUanH
MGV M, A
INX ¥
XCHG ;GET KATIO AND KCTATE 10 RIGHT 2 TIWES
LiLL 200671
SYU'k Ui, 100
y | XCHC
3 PV (I
IiNX i
- [X i
A XU
> i it LD 20 1CH SOET AMU AKNL ROYATE 0O TLE LEFT 4 T14Es
2OLG
] SYTE 100,164,184, 184
1 MOV G,k
: ¥ AN1 op
), MOV A, ;STORE AMU IN T FRAME
't [8X o
- AGV M, L
F T NX i
:~f LDA SO0 9H ;5 TORE rIODE IN TM FRAME
E 3 MoV 1,4
i INX i
3 LA QO 04 ;5TORE LOOP COUNT IN T FLAME
' MOV M, A
3 Rici
a3 C1l¢ L LD 201CH ;GET PRESENT AMU
£ AQY A, H
g & CALL S10RE sSTORE AWMU IN Tol 2UFFFR RAM
. Y A, L
' CHLL STOKE
: POP D sGET BACK DATA
} rMOV Ayl 1
' CALL HTURE !
MOV A, L |
CALL STORE
Jmp G35H
GG LuLD 2441 ;GET OLD BACKGROUND NOTSE COUNT
S1A OOGOH
ol G&7
OABCOL I 513 h shrRR ALY L OR DATA 10 BE COLLECTED
ANT (v
1 ARV BATCOL ;JdUMP Tr CCLLECTION HASLIT STARTED
1 G IN LR
bl a
J4 Goc sJUMP T COLLECTION ISe? PYINISHED
KW
frei Labi “02 1 sARARRQUNG AN AU SWIEP PAGE, GETD UMERD
AND STORE FCOR LATER
SHLE TOS70
: LULY PN ;GET FIRST AMU AND MULTIPY 8Y FKQ -
CORRECTTICON FACTOR :
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al g an

————

[

G37

MGV
out
MOV
our
SHLD

MmVI
CALL
LXx(

OV
out
nCx
MOV
cul
DCX
MOV
curt
PCX
MGV
out
MVI
CALL
mVvI
CALL
{iv
MGV
In
MOV
MOV
mMVI
CALL
INR
MOV
CALL
KAYES
QU
WMV I
ouT
aut
CALL
VI
QU
XN
ouT
LitLL
SHLD
LL‘I'\
oV
VI
DAL
sSrli

A, L
Y4ij
544
3023k

A, 1DH
wall
H, 8050

‘\-’I‘)
Sdu

H

P
544

H

H, M
544

N

A, N
RAY

A, 124
ALY
A, 1t H
wWAIT

5 4if
L,
54t}
il A
A, H
3,074
TRNSEFR
B

A, L
PTRNGER
A, 744
KA

A, OFFH
€Ll
51il
CYVANTIS
o, 204
HU

I8

M
GCUoH
201Cq
P('\ l l.'),ll
Ve
L, 00K
1]
200U

- i AN A sy as s i

ST —— L A S U U N SR

sUUTPUL AU IO TOS OF 9511

;STURE AMU STARYT TN CAGE OF
ACCUMULA LT O w0k
;CONVERT 105 140 FLOATING POINT

;PUT FREQ CORRLCTION ACTOR CNTO SO O
eHlt

sMULTTIPLY 105 8Y NOUS
;CCAVERT TNS 10 FIXED POINT

;LOADL ~iL~ WIPr CORRECTED AMY

; TRANSEFER AU 10 AMU DACE

JRESET DATA CCUNTER

sCORRECT PA'TA INPUT LEVEL
sOUTPUT A GTART OF CCLLECTTON PULGHE

SET aMU AND ADIUST TO DO NUXT &THE
;O TORE AU RECAUSTE THTS 15 FRESENT AW
o'l LB VALJE

-e

(ATD STEEP TOQ ARMU

;OUCKE NEWw AMU
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B e ir Y e K B B e A a8 s o . I~ v i Ltpen, 2 et = e SRS i . -!

MOV A, L ;CORRECT AMU WD FRiQ CORKECTTON
FACTOKR

our HAh

UV A,H

JUT LAl

MV A, DN ;CONVERT T0OS w0 FLOATING POINT

CALL Wary ,

LAy i, ¥0OSDn G OUTPULY PREQ CORRRECTION FACTUOK TO TOS

ey, AL E
Qul R
LCx i

ATERAY A P
Gu Sl

1K t
YR A,

AP R Y o, 47

CL h Al

PCx B!
{ AUV A, M
2K ou 54

: iy Ay, 124 sMULTTIPLY TOS BY NCS

3 CALL win 'y

MV L A, 1 H sCONVERT TOS 0 FIXED pQOINT

CALL AATT

I R4 ;GET CORRECTED AmU

] MLV L,A

k. N SALL

) OV iy A

SHLR 80631 :OTORE CGRrRRECTED AMU

sV A, GOH ;IS I Tr«nl TO UPDATE FREC CORRRECTION
EACTOR?

our 09
i L20l
AR ¢7d
LX1 U, 50204 ;CHECK AGCAINST STCRED TIsMb
Cinl I
In O824
L C/ PRLOC ;CALL I I IS PImk
CALL DATCCL pWwALY FCR O PATA TO 8B COLLECTRD
ChLL CULECTY Ukl TATA
LA 000y ;5 MCRE OF PAGE
ANT 14t sHkE WE BWTTCLING BIAOES?
] ‘ J7 G3¢ s JUMP I wE AKENT
' Lu LD 001N ;GET ALL SECONDARY BIASES
XCilG
Lulp 8C1In
B/ £01730
iV C,A
Vi A, 740
wur 520
w N, OFFH
QU Olit
Y Clid
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ENTING

CALL
CALL
MVI
SUT
XRA
our
caLL
CALL
LHLD
XChG
LHLD
CALL
JC
LDA
LCR
STAa
JuZ
CaLL

MVI
STA
LHLD
XA
QUT
out
MVI
ouT
MVI
ouT
MOV
our
v, OV
out
VI
CALL
VI
CALL
MVI
CALL
LHLD
INX
INX
MOV
INX
OV
X
XCHhao
Y,
JAL
cC

MOV

b IASOT

STLERO

Ny S0
50

I

anii
DASCOL

COLECY

Q01Cu

2no2
CMPDi
G4¢
2004y
I

a0 04t
Gal
Fleil

A, 001
£C2kL
8005
I8

5411
LAY
A, 0C G
Sail
N, GOd
544
A, L
544
A, H
54t
A, 1D
WATL
A, 130
WATYT
A, 1711
WAI'T
8O 7
il

i

D,k

;OUTPUY ALL STASES TO 'iHERE LACH
sCORRECT DA‘LA TWPUT LEVEL
;OUTPUT A LTART 01" COLTLECTTON PULSE

(ANIT FOR DATA 50 FINTSH COLLECTING
;GL CATA

;GET PRESENT AnU

;GET FINAL AMU

;IS THIS THE LAST AMU T0 21 SCANNEL?
;JIMP IP TT ISHT

;GET NUMBER OF CIMED

;DECREAMENT MUMBRER OF TIMES

;JUvMP IF I WAUHT THE LAST LOp
;****HNDS A I)A\(J}'A' /\L-)O (nh 13 CCL‘\“L‘) Yol

PR

CUCUNDE

;OET DwLLL TIAak ' PAGE
;OUTPUT A 100 TO T0OE Cr 0511

;NOW QUTPUT DwELL 'TIML W0 T0S

sCONVERT TOS TO FLOATING POINY
;DIVIDE NCS BY 108
sDUPLICATE TOS W0 NOS

;POINT TO FIRST DATA TC 3D DLIVIDED

;GET DATA

;1S DATA NEGATTIVE?
;CALL Il IV IS NECATIVE AND CORRPCT 1
TAtA g

;PUT DATA TR0 TOD b 2%1)




.~ I A e e e S B ST AT L L T e e
our 44l
MOV A,
QuUT 54:1
MVI A, Thi ;CONVERT YUS 70 FLOATING POTNT
CrLL WATY
IRAVEY Ay 121 ;YULYIPY TOS BY w06
CALL WATY
LA 009 ;N MODE OF PAGHE
AN GEi sARE WE ACCUMULATING?
q N4 G20 s JUAP 1P Wk ARERT

Lia H0s0 ;GHY NUMBER OF 1IARS AND CUTPUT TO %05
Ul 5241
AIA A
Ut 44
M\ L A, TN ;CONVERT TOS5 10 FLCATING POIWT
CAaLL A& L
MVI A, 130 ;DIVILE NOS BY TOS
CALL WAT!

) i’ Cse LN 541 ;3ET COUNTS PER SECOND DA'YTA

. MOV i, 0

] il 54t

) MOV L, o

. 1 541}

; KLC

! T Say

i YN OV A, L

P “AL
YAV L, N

' VI A,171  ;DUPLICATE TOS TC NOS
CALL  WAIT

XCLG ;GET BACK POINTER

MoV wy D

INX A 1
AGV i,k

- 1NX i
! ITwX H

[

Inix +f
XCi.G
LHLL 0210 ;o8T IMEND POINTER
: CALL CHPDI ;LAST PATA TO CONVEKRT?
XChG
‘ JC G427 s JUMDP IF tHERE AREF MOKE
: 14 DU4
! GEan LLi HO0A SwITCH BIASES RACK TO JORMAL
XClLG
4 LilLD 200CH
LA QOEN
UV C,h
CALL BIANGOY
LULD 307311 ;OGN CURRECTLD AU
Jmp G227 1
G041 LULL 32130 :GET ORIGINAL AmMU AND PUT I IN PRESUENY k-
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b §
& G28
NEG

3.‘

BIAL

SHLD
LDbA
ANT
Jz
LHLD

SHLD
RIVE &
MVI
ST
PUSH
Juap
CMC
RAK
MOV
mVI
CALL
]RET
LHLD

SHLD
LALD
SHLD
LDA
ANI
STA
MOV

Gy
A0V
our
MV
CALL
LXI
A UV
curt
DC X
MOV
cur
PCX
MCovV
cuT
DCX
0V
Quy
VI
CALL
MVI
CALL
N
4OV

<000h
20094
02
AMU
LGST7H

2021
AMU

A, OFF I
Q2D
i

G330

i, A
A, 151
whATl

S021H

8OS57i
8000H
201CH
801 4H
1I'H

0014
AN, L

54il

A, H

CAh

Hy 1D
WAIY

i, 805HY
A,

541

L

Ayl

54il

8!

v,

41

I

A,k
54U
A, 12H
WA
A, IFH
Waly
Lad
L, &

Aty LOCATTION

;GET MOLE OF PAGE

JARE WE ACCUMULATTNG?

;JUAP IF WE ARKENT

SET I BUFUER RAM POTUTER Tu COLiICh
LOCAS TG

FRRRRLE DATA 15 WECATIVE 'fHEw THLL ch11
JAND RESET MSBTT OF [AYTA

;CHANGE SICGN IN 0511 pog
FERFROWEEP THROUGH S3TASKS wWT'hp Amp

COn P
BTORE TWMENL ITW CASE wWh ACCUMULATL

JGET AmMU
;STORE AMU PFOR '™ FRAME STORACEH

sCORRLCT AMU WITH REOULKRCY O CHRBCTHON

FACTOR

;CONVERT TOS TO FLOATING POINT

;POINT TO FRECUINCY CCRRFCTION FAC 0N

iMULTIPLY TOS bBY NOG
;CONVERY TUS 7O FTIXLP poliv

;GET CORRECTED Amy




ST

Gae

GHH

I
wVvi
CALL
Tiv
NGV
~allL
Lx]

L¥
MOV
STAK
[irX
[
MOV
cmMm
NI
CALL
MV1
LU
IRA
[N
CALL
CrLL
LX1

LioA
ORA
JY
KRRC
LM
JNC
[EReAY]
AL
LA
Cwmp
REVA
L
IO
5N
YA
Lxi
LA
[.DAX

OV
Pax
(Y

MY

Cil

JN L

L

ANl

540

L, 07
TRILER
1

AL
TN i
e 6OUAL

BRI UI Y ¥
AYPIRH
s

2

A, L

Gl L

cah
STLERG
A, 0
5C:1

‘5(‘11
DATCOL
COLECT
tl, BC0YH

0144
A
GAGA

i

G4y

A,

L, 00051
D

:v,’l

G4C
sniay

A

RIVN S
ENMPING
ti, C0CAH
L, 803K
)]

b
n

H

A, L
OF bt
Gl
SITION!
¢

s 0w CUYPUT AMU 0 DACH

;MOVE PRIMARY GIASGES TNTO BUFrER FOs
USE LaTir

s JUME TE MORE ALKE 70 3L MOVEDR
;CORKECT IWPUT DATA LUVEL
;OUTPUYT A START OF COLLECTION PULSE

;WALT FOR DATA TO 6FE COLLECTED

SGET DATA

;EINE OUT WHICH BIASES ARE ©YO BE
INCREAMENTED

;SR BIAGS MASK

sCHECK EACH BIT FOR A ONE

; JUMP I NOT TO BE INCREAMENTED
JSAVE THIL B1IAS

sARD S TO POINTuR TC GET ENDING BIAC
sAKE THERL ANY MORE TO BE INCREAMENTED
s JUMP IF IT WASNT

;15 Tals TLiE LAST LOOP

;JJ%P I THIS 16 THE DNP
okt UP TO MAKE ANCTHER LOOP

;OVE ORIGINAL BIASES INTO BIAS
LOCATIONS

;JUGE TEF NOT DONE AOVI NG
;GET MODE OF PAGE
;ARE wE ACCUMULATING?
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G5

2

Jz
LHLD
ShLR
Jmp
LDA
LXI
RRC

NQV
JINC
INR
INX
40V
cpPI1
MOV
JNZ
LHLD
XCHG
LHLD
LDA
MOV
CALL
Jnp

ALLDAT MOV

RLC
JC

MoV
RLC
JC

DAL
KT
MOV

RLC
JC
MOV
KAL
CmC
RAR
Cma
MOV
MOV
CMA
MOV
[1X
UAD
OV
AL
RNC
cMe
RAK
CMp

Gan
8057t
8021
Ga6
8014H
H, E00AR

B,2A
Gh4
I
tl

A, L
Ot
A, B
G52
EN0AH

gaeoch
VLN 3|

o~
~ g i

BIASOT
Gan
ALl

G373
A, L
G234
I

A, D

(GAPRL
A, H

o,
A, L

L,
13

-~
7

A, N

;JUMP TE We

ARLNT

ORT BURST BUFFLR IO CORKECT LoCrTrom

;GET B1AS 1
sPOINT TO #

15 PHIS BIAS sUPPOSLD 4O

; JUMP IEF I

;POINT TO N
JuMp ¥ TH
G

.
’
-
’

;****AD’\S N

;JUMP IF

NCREAMENT MAGK

TRET BIAG

ISNT

LAY

INCEDAS

EXT B1AS LOCATION

ERE ARE MORD

ET ALL BIASES AND QUTPUT 0

DNCE

EW BATA TO ACCUMULATEDR DATA

FODATA TS MECGATIVE

s JUMP IF NEGATTVE
ER TF ROTH ARE POSITIVE

;APD TOGETTH

;CHECK FOR

THE OTiHER DPATA

TG 4F

;JUMP T BOTH AKE NEGATIV
NE FROM THE OTHER

sSUBLRACYT O

sRESET moB

sARD TOGETH

sRETUKRN [F

;COMPLIMENT

OF WEGATIVI NU 1L kK

ER

FOSITIVEE DIFELRFNC

DLATTA AND ST

M

MESAYT T

IR N

1
i




Ghn

Cind™g

(S

BV I

mV
MOV
Chpr
A0V
REYW
DAL
v
Cidd
AV
RN
XCnC
g
i
AaNT
J7

[n
Xl
PIVRY
I~
ANT
oy
Ditl
QuUT
I
IN
AN
JNZ
LXT
JM P
LXT
CALL
NEONA
LaX
ThiX
Im
AN
R¥A
[h X
T
RCHG
Yk
MV
Atil
N OAVS
TiX
T X
XChG
Jap
L

$ ARIGT

NEGATIVE £0 ARD AND

Ger
f:l;f:l.
(FREL!
cIe
504
(il
594
594
QEF b
H4Gh
104

Hud

;o THL INFUT T0O DaThs CCUNTER
s UMD I I IS C

;L TO ZERKO

sNOw RESET LS CYCLLE oHTPCTOR

L3l

101

74

H, 0000
G71
D,0n00n CORRECT ‘ilik. DATA COLLECTEDR
CmPo ;7o DAYA ZERO?

G70 s JUMP [ ITH NOT

H

i
Si3h

Ol

;W0 PULSES GONE BY?

;5 THE DATA STTLL HI?

3]

sl PATA ISNT ZERO THER
174

A, b

O b

Gy A

D FNTR T
N

ACE 2 TO I

G

- 110 -
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ey

T

TTYLNK

Gl

(o
[ S]

G4

()

STITLE

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
IN

RAL
RNC
pUSH
HVI
our
XRA

cur

IN

AnI

JZ

InN

MVI
CALL
LXI

CALL
JC
MCV
MVI
QuT

XRA
oul
OV
JMp
CALL
Jc
cpl1
MOV
INX
JZ
MOV
CPI
JNZ
LXI
CALL
JC
CPI
A0V
I1WX
Jé
MOV
crl

Y"ELIN? PROGRAMS FOQR BRIMY WRIPES 3y 1M
ANy

TMBYT 2, FRM]Y, FRMIG

G443

Diwp

TITYLNK

CMmpbby

RUN )

AU COMMUN[CATLUNS LINK FOR RALLCUN

CHECK DSk

RETURN [F LIKK [&H SSRCHEEWN

il sOAVE -HL- FOR RETURK

A, C2H ;ORT THE TUmbER PQ TINME-0OUT [N RN UL SRR

A54

A

54

91

02H

G2

~8h ;CLEAR USARY

A, 0511 ;SEMD FNO TO GROUNDY STATITON

TIRNGMY

H, 580051 ;START LOADING DRAYTH FRCH CROUNE TNTO 2
S E RS

YR TR 1Y

RECLV

G3

3,40

A, 10H

~54 sSET THE TIMER

—

yOTIME ur oI 17
SECC.DG

A

A5h

A, B

G/

fRECEV

G2 ;JUMP IEF ERRCR IN HUR

03t ;CHECK FOR ETX

tg N

A sPOINT TO NEXT BURLMER LOCCATTON

G4 ; JUMP I IT WAL ETX

h,L ;CHECK =ML~ FOR END QF URFER

431

C? ; JUMP AND GET ANOTIER CuaRECTOR

t, 58434 ;POINT 70 BEGCTVYNING OF SECONE UK EE

RECEV ;50T DATTA

G2 ; JUMP T ERKOR 1IN 5UR

C3u ;CHECK FOR ETX

My b

il sPOINT 10 NEXT BUFFEFIL LOCATICA
G s JUME IIP I WAS KTX

Hy L ;CHECK =UL- FOR BhD Ot cUrPER
Unty




\.

~
(]

Gl

Gla

32
W

Jiy
LXI
CALL
J<
Ch1l
NEGAY
j [AN /\\
REA
ERVAYS
il
das

LXT

LXJ

LLUAX
Ui P

JNY
(BN
INX
X
Crl
N

"0y

CpriL
JN
LXI
OV
Ciel
REA
LA
CpIl

\IZ

Cri
Jz
i
Jz
Cpl
Jé
Ccr!
J7.
crl
Jd

il

By
W OV
CnLL
Tz
CrlI

GYH
li, 882541

RiCEV

thy LEOOT

D, B 3

3, 50961

A, L

Ly

G9Y

il, 569041
At

G2

Gl3

K0 1n
Clu

G332

G2ud

G3?

044

12

el

G327

16

G227

2001

G372

AVt
G613
A,W
TRNUGm T
N

(03l

;RN NEAT CBARECTCON
sPOINTD 1O GECGINNING OF
s 5uT DATYA

5 3IMP O TEF FRROR TN SUS
;CHECK FUR ETX

TUIRLE BUFFLR

sPOINT 70 NEXYT SUPPER LOCATION
s JUMP IEF TIT WAL AN ETX
;CHECK =iL- IPOR EXD OF BUFFER

;JUMP IE I9 WASHD THE BNC
;LOAP =til- -Di- -BC- WITH GTART O FATH
SUFER

sNUN COMPARE AND rINE ONE CCMPLETE
MEELACK
;GEL DPaTA FPROM SECOND BURFER
;COMPARE ACGAINST DATA FROM SECOND
BUFEER
;JUMP I[P NOT LEoUAL
;POINT TO NEXT PATA bYI'E

sWAL THTS LAST EATA BYTE AM BTX?

;JUNP IF IT WAS

;CHECE TO SEE IF THIS WAS THE END OF
YHF BUKE LS

;JUMP I mORE 1TC 8FE COMPARED

sPOINT TO BEGINNING OF COMPLETE LIST

;OUET FIRST 3YTE IS IT A STX?

FJUYMP L IE NOT AND TRANSIAIT A REPEAT
;OEE IF COMMARND IS A VALID ONE

sNOW TRANSMIT TOTAL LIST

;CUECK FOR ETX




U SR,

G268

Jz
A0V
cpl
MOV
JINZ
LXI

LDA
ORA
MOV
JZ

CPIL
RVA
cpl
JZ
CPl
JZ
cpI
JZ
cpl
JZ
CPI
JZ
CPI
JZ
cpIl
JZ
MVI
CALL
JMp
LoA
CPI
JNZ
LX1
IwX
CALL
LXI
MGV
1Y
SOV
TuX
ACHC
SHLE
SHLD
XCHG
= QV
Ty
NI
JRCH 4
XCHG
GHLLE

G2e
A, L
434
A,
G29
1,301

A
N, R
G20

I3}
205 5H

(AR A
Gl4a
02l
1%
(44
Gle
10t
C28
(54
cle
20H
¢4
£
cle
02d

G2

Iy 1GH
TRNEMT
G231
58054
(3

o

L, 5C00H
i
crvurT
t, 50021
o,

H

b, b

il

CN27i0

onNGrn
L0781

foy ™

3

co2ou

;CHECY —-dl- FCR mAX BUREFILK

;LOAD =HL=- WITH SECOND DASA YT
LOCAT Y
;IS THIS AFTLR RAM LUwPT

;OET COMMAND B3YDL,

;BYPASSH RUNNTHG PROGRAAS TR LOGYTHC gy
SIS LR O S SEERTED SR

;19 COMMANL A BRI PACEH COMyAND,

sJUMp I 1T IG

;TS 1T A RUN BOCCKE COMMAND

s I A RUN PAGE COMwARNED
sJUMp TF IT 10
;IS IT A COT0 COamAMN?

;LG T A DUMP COMMAND?
;JUmp (¥ IT IS

;16 IT A WATY COMAMAND?

s JUMP I IT IS

;IS TT A CONTINUE COAmpt 2
;JUME I TT IS

;TS I AN RETY?

;JUMP IF TUOIS

;SEND A KMPEAT CHARECTOL

;CHECK LAST BYTE FOR TX
;JUMP TEF ERROR

;POTNT TO END OF DATA
;POIRT TO BECINNTNG UF DALY

;CONVERT ASCTII TO bbEX
sNON GEYY REPERTCIRE

sSTCORE TN SHELE POTNTER

sNON GRT PROGRAM

JUTORE TN PACE POLETTRK




] pIeatte
- SOV IS
INX ]
'IU\/ o,
CHG
PAE D
U
ok A A
T AT

ST
ananin

~

TLEAK VATT b LAG

~
¢

..

1
) Pivp il

. il
‘B <A 3 A, O Fh
A SO Q64750
'L CrlL P14
a Jop Gl
N S LoX i ;0BT DATA FRGM THIRD BUPEERR

Cetls ‘i ;COMPARE T FIRST SUFr P TATA

T G111 s JdMP LY THEY ARE EOUNT

P AP ;PUT -DE- THNT0O -tHL-

Cre i ;COMPARE THIRD BUFFER PAYA A TT7H SECON
BUFEFER DATA

JNZ 13 sNC COMPARTSCN 50O TRANSMIT A REPEAT

_ Yy S SLOAD GUOD DATA INTC FIRST GUrPER
! Jap Gll
: 510 LOA £325 ;CHUECK LAST DATA GYTL ECH LTX

Cil (SIRTH
R o3 JVMP TE NOT AN mTY CHARECTOR

] Lo i SPOINT TO NeXDT syYrh
Lt 3,50 31 s LOAL =Nis— WITH LAST 2YTE OF DATA
: CnllL CNVRY sCUNVERYT AMD CCMEINE PATA
Lt L, 55020 3EITNT 10 BEGINNING OF DATA
LY L, 80000 sPOINT TC BEGIHUNING OF DESTTINATION

nity A";, i1
JR {
(R Ny
Loy 4
S A N
Y n e !
13¥

viAY )

| DN "
GV G b
DY i

u - 114 -




-

e

X e

Sy

G40

Glo

Gle

STAX
INY
MOV
INX
STAX
INX
MOV
INX
MGV
INX
STAX
EINY
INX
STAX
INX
v, OV
INX
10V
X
GTAX
MOV
INX
SUAX
INX
MOV
INX
STAX
INX
MOV
CPI
JINZ
MOV
STAX
INX
MOV
18X
STAX
XRA
STA
CALL
POP
YN
XA
STA
CaLL
POP
RE'Y
LA
T
JNY
LX1
LaX

N, I

A,
100
Gao
Ay
D

i

A, M
D

D

A

HIS RSN
G43
'

A
80671
Cump
|

58014 s LAST BY'TE SHOULD BE
N7

Gr s JUVME T TS NOT

D, 5805 ;LOAD =-DY= WTTH LAST
i
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G117

CHVIE

Vs

ARt

CALL
CAaLL
Al
STA
CALL
By
W't
Loa
it
JN7
F.XT
ZRA
A
X
CALL
'\:r’\LL
MLV
D 4
B
I‘X
PULH
LXx1
CALL
Jz
XChG
CrLL
PO
Jap
PP
pQP
RiT
LA
A0V
LA
TOV
xenc
R

PUGH

AR
AHIT
SUI
Cit

JC

wUT
R1.C
HLC
WO
e
AN \)\l’
177X

CNVRT
PACK
A
06T

A

U AH
03d
(¢ ;UM [ NCT ANE R
D, 58001

i

Coa7d
N
CRVRT
PACK
N
i g
i
DM

A

H, OFE 1Y
oM POU
G117

;CHLECK LAST BYTE F

RN
i
Gle
i
B

50024
I
580134
1,0

i ;THIS SUB CONVERTS

A, JOET A BYTE
71k JREMOVE MSE
2044 ;SUBTRACT 30
OA LS ;1 F STILL GREATER

¢22

074d

;ROTATE UP TO TOP
<, N sSTORE IN -i3-
‘] ;T NEYYT BYTE

OR ETX

EYa N

AGCTI

THAN A

NI3RBLIE

TO ©

THEN

ACKEL HEX
CHARECTORS

SUBTKRACT
7 MORE




g ey

v " .
A s

C23
TRESEMT

RECEV

M0V
ANT
SUT
CcPIL
JC
SUI
JRA
XTi!l
MOV
INX
XTHL
CALL
INX
JINZ
POP
RET
PUSH
MOV
CALL
LDA
CRI
STA
MCcv
STA
InN
RAR
JNC
MOV
ourt
POP
RET
IN
1’\NI
JINZ
In
ANI
JZ
I
ANl
JNZ
IN
UitA
KET
I'..VJ'.
JUT
57TC
RE1
LLCA
CcplL
JNZ
LDA
Ccpr

b ;COMEINE WO WIBBLLS

JWAS CUHAT O THE LAST OnNE?

i

G221 ; JUMP I I'T wWAUGKNT

i

i3 ;PHIS SUB TRANSMITS ') CROUND

3, A
kM)
021
¢4l
202K
A,b
80374
£9H

;OET SYATUS QF FRAwE
.G
1

STORE DATA INTO TTY LOCATICN
WAIT FOR TRANSHMITTER READY

~, wa

G25
A, B
6R1

SibH JHAS TISE-OUT OCCURED?
2

04
327 ;JUMP TF IT HAS
~o ;CHECK MO Skt TF kECETVER HAS cowp

2021
TrryYtT2
Fiw 1
C02kh
Cvi

JWATTH FOIR OHE PULL FRAMSE o O 3Y
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IV. APPENDIX B - GROUND CONTROL PROGRAMS

TABLE OF CONTENTS
DESCRIPTION FLOW CHART CHARACTERISTICS CODE

PAGE PAGE PAGE PAGE
RST1 122 130 202 227
INT 6.5 122 130 NA NA
INT 7.5 122 131 202 227
CMBACK 122 131 202 232
FRAME 122 132 203 233
YORN 122 134 203 234
MODE 122 135 203 234
BIASP 123 138 204 235
BIASS 123 138 204 235
READ 123 139 204 237
NMREAD 123 141 205 238
MOVE 123 142 205 239
CMPDH 123 142 205 239
ALREAD 123 143 205 240
BELL 123 143 206 240
DIRECT 123 144 206 24
ERROR 123 145 206 241
ENDIT 124 145 206 242
MESSAG 124 145 206 242
FILL 124 146 207 242
CLEARB 124 146 207 242
CLEAR 124 146 207 242
MANY 124 147 207 243
LOOKUP 124 148 208 243
ADDRES 124 149 208 245
INDRCT 124 151 208 247
BNRY 125 152 209 248
DCML 125 153 209 249
MOVEM 125 153 209 249
COMPA 125 154 209 251
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40,
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.

APPENDIX B - GROUND CONTROL PROGRAMS (continued)

TABLE OF CONTENTS
DESCRIPTION FLOW CHART CHARACTERISTICS CODE

PAGE PAGE PAGE PAGE
COMPD 125 154 210 251
COMPSB 125 156 210 259
ALTR 125 157 210 253
GETDAT 125 158 211 254
DFCBN 126 159 21 255
DISPL 126 160 211 257
FEPROM 126 162 212 259
TTYLNK 126 163 212 259
BINDEC 126 165 212 263
GOTO 126 166 213 264
DSDATA 126 166 213 264
DSADDR 126 166 213 265
BAUD 126 167 213 266
NPAGE 127 168 214 2N
pump 127 168 214 272
CONT 127 168 215 272
WAIT 127 168 215 272
RATIO 127 169 215 272
MASK 127 169 215 272
[DNUM 127 170 216 273
LoP 127 170 216 273
TIME 127 170 216 273
AMU 127 171 216 273
INITIAL 127 174 217 276
SWITCH 128 180 218 267
ASCONV 128 180 218 267
BINCON 128 180 219 267
FILLM 128 181 219 267
TERMIN 128 183 NA 269
TRMOUT 128 183 219 269
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IV. APPENDIX B - GROUND CONTROL PROGRAMS (continued)

» TABLE OF CONTENTS
3 DESCRIPTION FLOW CHART CHARACTERISTICS CODE

| PAGE PAGE PAGE PAGE :
; 61. TRNSMT 128 183 219 269
62. RECEV 128 184 220 269

63. CNVRT 128 168 220 270 *

64. CNVRTI 128 168 220 270 '
65. RPAGE 128 185 214 271
. 66. RBOOK 128 185 214 271
B 67. GETLOC 129 186 217 280
[ | 68. GETALL 129 187 221 282
69. ALLDEF 129 193 221 284
70. LDBUFF 129 194 222 284
71. MAIN 129 195 222 285
72. MEMORY MAP EPROM 223 NA
73. MEMORY MAP RAM 223 NA
f 74. 1/0 PORTS 223 NA
’ 75. FLAGS 224 NA

k 76. BBIMSO 227 1
77. BBIMSI 237
78. BBIMS? 251
79. BBIMS3 262
80. BBIMS4 276
81. BBIMS5 284

82. LOOK UP TABLES 292




O e W ot e K

GCU SUBROUTINES

This subroutine is under the RESTART1 control. It updates the hexadecimal
displays. The hexadecimal characters in the hex-buffer are transferred into
the 8279 display/keyboard encoder.

INT 6.5

When the GCU operates in the "MAIN" routine a depression of any key sends
the unit into this subroutine. Al1 analoa channels are reset to ZERO, displays
are cleared, LED indicatoryare turned off and the control is transferred to
the executive program.

INT 7.5

The interrupt is activitated by the PCM byte counter. The subroutine
arocesses the PCM data. An 8 bit data word is transferred to the monitor
port. An appropriate strobe pulse is aenerated. Also, the data is stored into
one of two buffers. While one of the buffers is beina filled, the data
previously stored in the other buffer is processed as required.

CMBACK

This subroutine sets selected reaisters and fiaasto their initial conditions
It determines which function is to be executed next, finds the starting
address of the appropriate routine and transfers control to that program.

FRAME

This subroutine establishes the PCM frame length and the necessary word
synchronization for decommutation of the pulse train. Frame length is
determined by counting the number of eight bit words in two consecutive frames.
When agreement between the two counts exists the task is completed by assuring
that the frame length does not exceed the PCM buffer. Frame synchronization
will not be achieved when the frame length exceeds 3F words.

YORN

When a YES or NO reply is required from the keyboard operator, this routine
is executed while waitina for the answer. NO sets the CY=1, YES sets CY=0.

MODE

This is an interactive proaram which auides the operator throuah the
necessary steps to compose the MODE BYTE of an instruction set to be transmitted
to the Flight Control Unit (FCU). It also defines the amu steppina increment
(RYTE 16H). In the MODE BYTE it sets the NO DOWN, AMU or BIAS SWEEP, HI-PASS,
ACCUMULATION and SWITCHING mode bits.
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BIASP and BIASS

These routines convert the 5 primary or secondary bias values to the
ASC11 code and store these codes in the appropriate buffer locations before
transmission to the FCU.

READ
The routine is used to read a character from a terminal or from the GCU

keyboard. Upon an entry a buzzer is activiated. The character code is
converted into the binary code acceptable to the system.

NMREAD

Accepts only ESCAPE (ESC), BACK SPACE (BS), CARRAGE RETURN (CR) and NUMRER
entries. Any other entry forces a new reading attempt.

MOVE
Transfers data from one block of RAM into another block of equal size.
CMPDH

Compares DE registers with HL. HL>DE, CY=1; HL=DE, CY=0, Z=1:
HL>DE, CY=n, Z=0.

ALREAD

Reads the ALPHA-NUMERIC characters into the display. Also responds to the
BS, ESC, and CR entries.

BRELL
Activates the buzzer for a preset number of loops=X.

DIRECT

This program allows the operator to address directly the entire memory
space of the GCU. Some or all of the functions associated with the
proaramming or manipulation of the memory may be selected to operate in the
DIRECT mode. CR after "DIRECT" entry commmits all functions. An equals
sign ("=") followed by a function after the "DIRECT" entry places only that
function in the direct mode. More than one function may be commited to the
direct mode by separating the functions with the "equals" sign. Since the
keyboard on the GCU does not contain an "=" key, selection of individual
functions for the direct access mode is only possible when a terminal is used.
Also, the "DIRECT" mode must be used in conjuction with the "BINARY" mode
where all numeric entries are in the hexadecimal notation.

ERROR

Clears all displays, activates the buzzer and writes "ERROR" in the
aloh-numeric display.
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RECHNE

ENDIT

Ends a program and displays "END"
MESSAG

Displays a messaqe indicated by a pointer and a message length counter.
Also clears the display.

FILL
Fi1ls memory starting with the address XXXX ending at YYYY with data ZZ.
CLEARD
Clears HEX displays.
CLEAR
Clears all displays.
MANY
Reads keyboard or terminal entries and displays same.
LOOKUP

Determines if the entered function in the alph-numeric buffer is valid.
This is accomplished by comparing the entered code with the codes residing in
a look-up table. When a match is found, the address and other parameters
associated with the execution of that function are stored in appropriate
buffers for further processing. Otherwise an error message is displayed.
Since the GCU keyboard enters only one character, while a terminal is allowed
eight characters to define a function, the validation processes differ.

ADDRES

Combines the entered numbers residing in the HEX display into one word
representing an address or a single byte of data. The differentiation
between the two is based upon the status of the address flaa which is set
or reset by the proaram which calls the ADDRES subroutine. The subroutine
also warns the operator when the MODE (DIRECT, INDIRECT....) has not been
defined. The final result of this subroutine is a word in the binary code
acceptable to the machine.

INDRCT

The GCU is placed into an indirect addressina mode. Only 2400H to 2BFFH RAM

locations (0-7FF entries) are accessible in this mode. When using a terminal
separate functions may be defined to operate in this mode by enterina "=" sign

after the "INDRCT" entry and then separatina the functions by the equals symbol.

Poth the BINARY and the DECIMAL entry modes may be used.
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BNRY

Address and data entries and displays are in the hexadecimal notation. When
using a terminal only, selected functions may be defined to operate in this mode.
The process is described under INDRT.
DCML

Address and data entries and displays are in the decimal notation. Similar
to the BNRY process. Confusion may result when two data bytes are displayed in
the same readout. Also, DCML must be used with the INDRCT mode only!
MOVEM

Moves data from one block of memory to another block. It quides the operator
through the process.

COMPA .

This procram compares a block of data with another block of data. When a
mismatch is encountered the address and the data byte in the second block are
displayed. In this routine the first block is considered to be the "Known".

COMPD.
Compares a block of data with a given constant. Mismatched data byte with
its address are displayed.

COMPSB.

Is used to display an address and associated data. Returns to the calling
proaram/subroutine only after CR command is received.

ALTR.

This program is used to display and to alter data in a aiven memory
location. The routine asks the operator for an address. It displays the address
and the present data. New data may be entered in the GCU. It overwrites the old
data upon CR. At the same time the address is incremented by one and displayed
withk the data present in the new location.

GETDAT.

Fetches one byte from an input device. When an error is detected the buzzer
sounds and the routine is repeated unless the "return on CR" flaa has been set
by the calling program. In the latter case the routine is terminated and the
control is returned to the calling program.
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DECBIN.

Converts four digit decimal number into a 13 bit binary number.
DISPL.

This routine is only used in conjunction with a CRT terminal. It displays a
block of memory starting with an XXX0 address followed by 8 bytes of data. The
next & bytes will be preceeded by XXX8 address. The process is repeated unti}
the end address (YYYF) is detected.

FEPROM.

Moves data from two predetermined memory blocks to a circuit simulating
two EPROM'S.  Two memory mapped output ports are utilized.

TTYLNK.

Maintains communications between the Flight Cortrol and the Ground Control
units. The routine waits for an ENQ character from the balloon package. Once
that inauiry has been received, the routine repeats a message to the balioon unit
three times. Each messaoe starts with STX and ends with ETX characters. ASCII
characters are used. An echo is expected from the airborne unit. A time limit
is set on each communications attempt to avoid a permanent or a prolonged loop
in case of a Tink failure.

BINDEC.

Converts four digit hexadecimal number into a four digit decimal number.
6OTO.

Transfers processor control to a new location.
DSDATA.

Displays a byte as two hexadecimal characters on the alphanumeric display
When in decimal mode binary to decimal conversion is carried out and a three diqit
number is displayed

DSADDR.

Displays the address as a four digit number in the alphanumeric display or
on CRT terminal. Adjustments for the direct or the decimal modes are performed.

RALID,

Sets the baud reate to accommodate the terminal. Baud rates of 75, 110, 300,
600, 1200, 2400, and 9800 are possible.




Y

NPAGE

Prepares the TTY Buffer to transmit the "Run a New Instruction Set" Command.

——

DUMP

Prepares the TTY Buffer to transmit the "Dump the RAM" Command.
CONT

Stores the "Continue" command into the TTY Buffer.

PRI - i+ g e T

WAIT
Stores the "Wait" command into the TTY Buffer.
RATIO

Prompts the operator to supply the RATIO information to be transmitted to the
FCU in conjuction with the NPAGE command.

MASK

Prompts the operator to supply the Mask byte information for transmission to
the FCU with the NPAGE command.

S ey I A . i ——

IDNUM

Asks the operator for the program ID to be transmitted to the FCU as a part
of the NPAGE command.

—————

Lop

Asks for the number of loops that an instruction set has to be repeated.
Part of the NPAGE command sequence.

TIME
Requests the "Dwell Time" information. NPAGE command seauence.
AMY

Information to define the AMU scan is requested. Part of the NPAGE command
sequence.

INITIAL
Initializes the PCM decommutation system. Assigns the displays to the

specified PCM frame words. Also, defines the qualifiers for the display
updating process.
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SWITCH
Switches control between the GCU and a terminal.
ASCONV.

Converts ASCII into system binary.

BINCON.

e g

Converts system binary into ASCII.
FILLM.
Fills a memory block with a given byte.

Reads data from terminal. When the "RETURN" flaqg is set, returns to calling
routine without converting the data into the system binary code.

TRMOUT .
Transmits a data byte to terminal.

TRNSMT.

Transmitts data from GCU to the FCU via USART.

ERE SRR

RECEV.

} Receives data from FCU. Checks for the communications time limit.
CNVRT.

Converts a word into four ASCII characters. Stores the characters starting
with the address indicated by another routine.

CNVRT1.

4 Converts a byte into two ASCII characters. Stores the characters starting with
‘1 an address indicated by another routine.

RPAGE .
Prepares the TTY Buffer to transmit a "Run an Instruction Set" Command, i
RBOOK .

Prepares the TTY Buffer to transmit a "Run a Program" Command.
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GETLOC

Receives a data byte from operator. When the byte represents a number Tless
than 40H an offset is added to that byte before returning to the calling
routine. When this condition is not met error message is displayed and the CPU
control is returned to the calling routine.

GETALL

Prompts the operator to define various parameters for each display or analog
channel. This information is stored in the decom buffer for later use.

ALLDEF

This routine checks the status of the various flags associated with the
decommutation process. The SUBFRAME ID match to a predetermined number is also
checked. When all of the necessary conditions are met for a particular
byte/word of the PCM frame, the address of that byte/word located in a buffer
desianated during the initialization process is transmitted to the callina routine.

LDBUFF

This routine waits for a PCM buffer to fill. Then the contents ef that
buffer are transferred to a new buffer for processing. The address of the
Frame Sync Word is determined.

MAIN
Forms the main PCM decommutating system. Transfers data to the designated

displays. Receives and responds to messages. Determines and keeps track of
frame and word synchronization.




S "9LNI, » 1LSYH,

\\\\ T~ T T
7 WIDYHRD. N\
dRng N M
s sl
saa ~.
TIV 1ASTH ¢ .
S~
| YELOVIVYHD X3H \Uv
SYAINIANOD A/¥ z//// svi 7
TI¥ OL So¥dzZ S~ 7

wdAYITIO,, zmmabmm‘
TIYD LNIWOIS ILN4LNO

]

YALOVAYHD dHI ¥0d

{ NNELIYd INAWOES 139
¥AIINE WOdd w

*LOVIVHD XdAH 139

-— - ars . o e ———
e i s e V. w\. e a A
N

6LZ8 OL
*QWOD XJANI-oLNY

ﬂ.
|

|
!
L

3

,A.\\lr.:/ .

NIDJg /




Lov . Sl

wAOVERWO.,

i
j NOLLONMJ LVHIL OL

i
TOYINOD dAJISNVIL _
rl!lliélll!lﬁlp!!n!: -

BN

B i con SO Ao it

S LLNI,,

L

Ja0d1s :
JOLINOW LIASHI

S P.&,l}’yﬁv..(’.ﬁ

OVId

TINd ¥d4409d LIS _ N F//

934ang ¥FHIO OL AM\ )
_. ona<ooq
AINIOd HOLIMS sm<q \\\\\

\\\\:4 ¢ -
Joy4d \\\hv o
. "
e \\\\ ”
ﬁ -
. wd00T, m
TIYD i
- ;M e L

{ ov1d .
?ZOHmmm>ZOU ON., 13asmd

1

\\‘\ At‘ . .4.,.
ke S ATINO e
A~ ¥ ~

-~ .\\

OY14 :onmmm>zou i
ON, LdS

i
!
|
[

R
o]
wQdOM, OL SV
SNI¥LS SSEAAv 1Is

-

dOL MOVLS OL
YAINIOd ADYLS 1IS

L ST ¢ aem S a o B - o i et e ans ————
" o .

N

¥A1Ing NI | .
YLV THOLS

oy - m——— FOSCANTU

|

dsn NI ¥ddd0d
dJHL ANIWIALIA

— 1

! FHOULS
JOLINOW L3S

o

JAdOd YOLINOW Ok
¥I¥a WOd I04L00

|

¥I¥a WOd
TITITVREIVd LOdINI

e

- 131

T

NIOFd




LOOP COUNTER
=0

ol 3 ¥ Cager.

ROV —

h

INPUT 8 BITS
FROM PCM

L

P

" EOUALS
’//// TO HI-BYTE
- FRAME SYNC

?

B e e
5

- \'\.wf /,
ly

START THE 8 ! ;
BIT CLK COUNTER

f i
t ]
: L
_ RESET INT 7.5
| g FF FLAG

~,

INT 7:;\\\\\\

FF FLAG

SET
?

N
Sed

N/

B

P EOUALS
~ TO LO-BYTE

..  FRAME SYNC -
. Ve




A e - i 4

4
U

e o A I - . - .'~ —— R
B
e
— ’ 3
SET WORD ;
COUNTER=0 :
i
i RESET INT 7.5
| ; FF FLAG
lg b
i

-t £ o e .

SRR IS SOt

Iy
P

INT 7.5

FF FLAG SET
.
~_ ?
\‘//
'Y
: GET PCM
] BYTE

{
|
!
.

————

WORD COUNT =
WORD COUNT+1

>

EQUALS
FIRST BYTE
FRAME SYNC

"FRAME" CONT.
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DOWN ? J//

CALL
IIYORN "

cy=1
\ /

RESET "NO DOWN"

SET "NO DOWN"
FLAG

Bt b i e b i s

[ —

SET

SET "AMU SWEEP" }
FLAG ‘

"BIAS SWEEP"
FLAG

TOTAL IONS ? //]

L
\

/ CALL
"YORN ”

S

A "MODE"
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RESET TOTAL
IONS FLAG

DN
ﬁ,/

SET TOTAL IONS “
" FLAG {

I |

s i b e e A P T, NN . <

RESET SWITCH
FLAG

/[ ACCUMULATE? /

RESET ACCUMULATE

b
t

i

‘ FLAG
R

SET ACCUMULATE
FLAG

/ SWITCH? j

CALL
”YORN ”

:4—-3’/ CY=1
H . ‘3/" P
] N
SET SWITCH
FLAG

"MODE" CONT.




STEP VALUE=O

CONVERT MODE
WORD TO ASCII.
STORE

 —

[

STEPPING? ;

@
. "YORN "
. o -

VALUE? /

CALL
\ “GETDAT"

|

CONVERT VALUE
TO ASCII. STORE

e

Pl
/7oAt N

"ENDI 'I‘"/

-

i

"MODE" CONT.
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( BEGIN
~ _._/
K
-~ :
" xBYBORD ™~ JUMP TO
INPUT "TERMIN"

/ ENTRY\

AVAILABLE

REMOVE TOP
TWO BITS

J§

’//’ ~.

- ~
IS IT N_ Y

~ A NUMBER - ~—l’
: 2

REPLACE WITH ~.
ASCII CR
REPLACE WITH T

ASCIT ESC

B

” READ "
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o iioad

! REPLACE WITH
ASCIT Y

[P

REPLACE WITH
ASCII N

- -

L

’; 'REPLACE WITH
ASCII BS

CLEAR
~. _ DISPLAY

«

.. ?
\\\

///EiLi\\
"CLEAR"

-,

-

JORp—

—

"READ"

CONT.




T T
( CALL Y ,// ESC

HCLEAR" , AN /
.. L - > ~

1§ . e - “ P ,
f T ;
3.3 e - .

Dy e s e 7
.
4

)
E. / . e e :
5 RETURN TO BS -J . SHIF'QIE;?PLAY
EXECUTIVE - e {
27 !
j
; RET CALL _.J
4 "~ . RST1" o i
' ‘\.,\
N ; '
’ NUMBER \/ - RING BELL j‘
& 2 - e e e .

LEFT .
: .
i PUT CHARACTER
i IN MSRIGHT LOCATION

i SHIFT DISPLAY

o cam - =

"NMREAD"
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CALL
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MIN ADDRESS 41
- = MIN. ADRS: CALL ™\
ATA AGAINST " "COMPSB" !
? / ) S e ‘
TN ADRS ™+ N
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e ERROR ~ ERROR ’

-

? - o2

|

INCREMENT f STORE NEW
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(/’EALL
‘b " MOVE "

s e

SN ’J"'
CALL

"ENDIT"

"FEPROM" 3
|
!\
H
4

- 162 -




=

START TIME LIMIT
TIMER

-
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FOR EACH BIT

i

DECIMAN NUMBER
=0

Y

§

ROTATE BINARY
NUMBER RIGHT

ADD DEC EQUIV.
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BEGIN
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ALL
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CALL
"READ"
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s

FLAG SET

.~ CALL .
. "LDBUFF" ;

GET DATA

- 1 e e e———

1
‘
]
.

RESET ERROR FLAG

P e g

"RECEV"




[ BEGIN {  BEGIN

- L

—— .

s ey

t

. SET PAGE* FLAG i RESET PAGE FLAG
/ ADDRESS 7 *PAGE ¢= INSTRUCTION SET
(/’EALf‘"
/" ADDRES"

i STORE ADDRESS
} IN TTY BUFFER

PAGE \\\‘>»__. STORE "RUN PAGE"
_ FLAG SET COMMD. IN TTY BUFFER

STORE "RUN BOOK"

i COMMD. IN TTY BUFFER

L"\
CALL \\
. "CNVRT"

-

*BOOK (=» PROGRAM

~

-

STORE "ETX"
CHARACT. IN TTY BUFFE

JUMP TO MAIN
PROGRAM

——

‘ ""RPAGE", "RBOOK"
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b L ¥

s we e <.

a3 ueme B L mew e it R ety e v e T o A i bt ol it

v CALL
{ "MESSAG"

A Y
1
SET "RETURN ON CR"
FLAG

.
~

/ CALL \
" ETDAT"

CALL
"ERROR" /

1

s - !
- g {

t

RET

N —

"GETLOC"
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LA L et N et L

BEGIN

e e
T

3 < g e < e av eome e - L

-

SET NO ENTRY
FLAG

RESET ALL
PARAMETERS
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"GETALL"




VT

RESET DATA
VALID FLAG

SET DATA VALID
FLAG

-

SET DISPLAY IN
USE FLAG

CALL
"READ"

RESET DECIMAL
FLAG

"GETALL' CONT.




T i SR T Y AR T T M .
: . & iy Ntiai . - 4

E

{

SET DECIMAL D i
FLAG

g

.’ ; / MATCH? /

.
v

RESET MATCH
FLAG

SET MATCH
FLAG

r
[T

CALL
E "READ"

‘ F "GETALL'" CONT.




RESET SUBID
FLAG

RETURN TO
EXECUTIVE

SET SUBID
FLAG

SUBID CNTR=
0

Q

L
A

SET "RETURN
ON CR" FLAG

CALL \
"GETDAT"

"GETALL" CONT.




1

!

SUBID CNTR =
SUBID CNTR +1

|

; STORE SUBID
} ! IN DECOM BUFFER

3 e
| : G '_JL

—
-..-«-‘-—‘_1

™~

'STORE SUBID CNTR :
IN DECOM BUFFER ;

b ‘
! ///Luw BYTE LOC///

- [ -

SET "RETURN ON '
f CR" FLAG

i
o

CALL
"GETDAT" )

CALL
"ERROR"

ADD OFFSET

‘

J

"GETALL" CONT.
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| g

(s

e wena wn Sy .

Lot . 5 XA abtiol i L e

J

|

STORE IN DECOM
BUFFER

o

/  MSBYTE /

|

! SET "RETURN
[_ ON CR" FLAG

e

e ——

CALL\\\,
" ETDAT" /}

- -
-

g

<7 CALL
"ERROR )

ADD OFFSET

-

STORE IN DECOM
BUFFER

RET

~

"GETALL" CONT.

.

~.

/"

. —




"DATA

Y o

VALID" NEEDED  >——<

= .\"_ . N b e o i e 8 s ol e i 8 <
e
DISPBQEDTO BE ““""”’“‘“““”T”" SET BYPASS FLAG
lv S~ !ﬁ /"’ o

'~ ; © RET
s . % |
THE DATA =
vALID
?
y

-~ }ﬁ
" sUBID

el MATCH
-~ NEEDED

el ™
" ANY

Y e

]
/‘/\ .,

. .

SUBID'S MATCH - N
PRESENT SUBID

AMU
MATCH
NEEDED

?

N

GET THE ADDRESS
| OF DATA LOCATION

I

! RET )

i
i

.

"ALLDEF"
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B < Ik T K va eVl e ecadben i AR eade

T n i i R e

" ANY
-~ BUFFER
. FULL -

”

BUFFER
1

\\FUI?L

POINT TO BEGINNING
OF 1st BUFFER

g

POINT TO BEGINNING |

OF 2ND BUFFER

e e

MOVE TH CONTENTS
INDICATED TO
THE NEW BUFFER

S B

—

POINT TO
SYNC WORD

"LDBUFF"
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>

(1\ BEGIN)/)

. CLEAR "BUFFER |
| FuLL" FLAes |

~a

CALL \
\ ”FRAME"

—— e

hEN

;__I,//’//' ouT ‘
S5 OF SYNC ;

.. TWICE -7

~_ 7

N

CALL
"LOBUFF" ) A

\\//

L s o OO

TURN OFF -
SYNC LED . -

TURN ON SYCN
LED

U _T !

.
g
|

N DATA

e e ] VAL1D S

TY .

L OUTPUT AMU AND
DATA TO THE DAC'S

Y ""—"T-'

TURN ON "NEGATIVE" o'

e

A DATA

LEQ».HN NEGATIVE

1
)

: |N
| : TURN OFF
| "NEGATIVE" LED

B "MAIN"




WP R - P > o o

~ VALID" LED

- . - - &

e
Vd
" BURST
~" READY FLAG

- SET
N9

TURN ON "DATA

f
|

! TURN OFF" DATA ]

L. ALIDTLED |

e e fed

A

o

Ty
ACTIVE FLAG =~
S e
N

-

.

RESET AMU DECOM
MATCH FLAG

e

JUMP INTO
“TTYLNK"

SET AMU MATCH
FLAG

ONE PARAMETERS

[ POINT TO DISPLAY

"MAIN" CONT.




. G o
- AN Pt s . T

———

S e 28 e & .

DT
{ CALL

T e R

e

-7 AMU
" MATCH FLAG ™,

<. SET -

s

DIVIDE AMU BY
4

“BINDEC"

:

DECIMAL

MODE
\\\\\\\?

N

DISPLAY IN
DISPLAY 1

P e e

POINT TO DISPLAY
2 PARAMETERS

CALL
. "ALLDEF"

D
"MAIN" CONT.
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c
CALL
“RLLDEF" -
A‘ - \\\.
o oAt S




§ P St
Bl anc s o oo b SRR

S e . ———— ¢ ot e et

OUTPUT NEGATIVE
SIGN TO DISPLAYZ

D
prd
e N
-~ UPDATE

.. NEEDED 7

e L

-

/r Y
AMU™ ~

~VATCH NEEDED‘ .
< >

\
“OF DATA SET ™

,/'

~

N

e e e et e e

BLANK NEGATIVE

SIGN OF DISPLAY 2

" TURN ON "OVERFLOW"

LED

I YOO U NS |

DATA OVERFLOW
“~._ DISPLAY

TURN OFF
"OVERFLOW" LED

S |

DEC§;;E\\\S>___ TCALL N\
MODE////, "BINDEC"

,/b

-

N

|

-

OQUTPUT DATA TO
DISPLAY 2

]

wd

et i« e e e

i

POINT TO DISPLAY
3 PARAMETERS

E

1

| ———

MAIN" CONT.
i ""‘T;E=IIIHiil=IlHlIIIIIIIil;zgIiiIIlIIIiiniiiIiiiiiIllIlllllllllllllllllilllli“




e T e e el ges - s~ '“""‘"';}“’""“ S e o il e - o - o - N o

.

CALL
. "ALLDEF"

N‘//’/ngAfE\“w

: ——— " NEEDED >
F | N
J ) Y

‘ DECIMAL S~_Y ST oAl N
= MODE -~ { “BINDEC" -
. ? e N .

% . -

-7
-~

TN
1

DISPLAY DATA
ON DISPLAY 3

L.

B i
3 -

y

f POINT TO DISPLAY
' 4 PARAMETERS

| 7CALL \
| \ "ALLDEF" ,

.‘_\'

.t

(/.WéALL~

] - "BINDEC"/ \MO‘DE/
: h "l - ?

~.
-~

—<

UPDATE
NEEDED
?

DISPLAY DATA
ON DISPLAY 4 ‘

S

‘ F "MAIN" CONT.




F
L I
~ POINT TO ANALOG 1 t
i PARAMETERS
. e PRV |
,/!‘\

(” CALL
\'ALLDEF"

N
_~“UPDATE™S_ N
NEEDED e
1 L,

L

OUTPUT DATA
TO DACY

e

i Aaauii
AP NS g cpor g

—

—— X

POINT TO ANALOG
2 PARAMETERS

| ]

N
"ALLDEF" -

1

i

N . UPDATE ~
[~ NEEDED | -

S " o e
R Y TR i — -

o
i

OUTPUT DATA
TO DAC2

.l

L_wu,___m_;;~;ffi"’ o .

POINT TO ANALOG |
3 PARAMETERS -

1 '_.-,._...-..h-w.....‘].___._4‘,,.. -

v CALL
ALLDEF!

"MAIN" CONT.

em o




—

A
)

e

" UPDATE \\>»N

" -._ NEEDED I
S ~ ? / ]
~. ]/{ !
i
{

E OUTPUT DATA
g TO DAC 3

k* y

POINT TO ANALOG
4 PARAMETERS

[ |

e —————

AL
(\15ELDEF”//

UPDATE ™.
[~ NEEDED
~ P

“
.HI .

" QUTPUT DATA TO |
DAC 4 {

S,

'
(- A

h -

POINT TO ANALOG -
5 PARAMETERS

CA%ITN\“
"ALLDEF”

—

r

-7 UPDATE - N
NEEDED -
\\ ? .

~. v
~. red

\I,Y
" TOUTPUT DATA TO
DAC 5

———l s




.t . b oape & S A

ROT L

TYPE:  SUBROUTINE.

ENTEK: N CONDITTONS.

REVRN:  REGISTERS NOT AFFECTED.

MEMORY : 3800 -+ MAX MEMORY sLOOK UP TARLES.
1818 - 7 :DICPLAY BUFFER.
i
I/0 PORTS: 81 ;DISPLAY CONTROLLER COMMAND,
80 ;DISPLAY CONTROLLER.
NG5
TYPE: TINTERUPT.
ENTER: NO CONDITIONS.
! RETURN: REGISTERS NOT AFFECTED. 3
f |
COMMENT: INT 7.5 MUST BE MASKED, AND INTERUPTS MUST BE ENABLED. |
‘ MEMORY:  18E0-1 :CONTAINS BUFFER POINTER ADDRESS. 4
. 1860-DF : TM BUFFER. ‘
! 18E2 :BYTES IN TM FRAME.
18E3 :"TM BUFFER FULL" FLAGS.
1/0 PORTS: A0 :PCM INPUT
Al :PCM MONITOR
A3 sMONITOR STOBE.
CMHACK

TYPE: PROGRAM.
ENTER: NO CONDITTONS.

RETURN: NO RETURN, JUMPS TO CALLED FROGRAM.
SP IS POINTING AT "CMBACK.™

VEMORY:  184¢ ; ADDRESS STATUS FLAG. e
18FA ;s "TRMIN" FLAG. b

smm .




FRAME

TYPE: SUBROUTINE.

ENTER: NO CONDITIONS.

RETURN:  PSW AFFECTED.
BC AFFFECTED.

H AFFECTED.

INTERUPTS ENABLED.

INT 7.5 ON

MEMORY: 18E2

1/0 PORTS: AQ
A3

YORN

TYPE: SUBROUTINE.
ENTER: NO CONDITIONS.
RETURN: CY=1 FOR "NO" ENTRY.

CY=0 FOR "YES" ENTRY.
PSW AFFECTED.

MEMORY: 182A-B

MODE

TYPE: PROGRAM.

ENTER: NO CONDITIONS.
RETURN: ALL AFFECTED.

MEMORY:  MESSAGE

MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
MESSAGE
2409
19C4-5
2415
19DC-D

33
34
35
36
37
41
42

:TM FRAME LENGTH.

;PCM INPUT.
; INTERUPT CLOCK RESET.

s "ESCAPE" ADDREGS.

sMODE WORD FOR BALLOON.

sMODE WORD (ASCIT) FOR BALLOON.

s STEPPING VALUE FOR BALLOON.
.STEPPING VALUE (ASCTT) FOR BALLOCN.
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BIASP

TYPE: PROGRAM.

FNTER: NO CONDITTONS.

rFTURN: LL REGISTERS AFFECTED.

MEMORY: MESSAGE 38

3805 ;SIXTH DISPLAY DIGIT, HEXIDECIMAL.
240A-1 ; PRIMARY BIASES FOR BALLOON.
19C4-D ; PRIMARY BIASES (ASCII) FOR BALLOON.

BIASS

TYPE: PROGRAM,

ENTFR: NO CONDITIONS.

RETUEN: ALL REGISTERS AFFECTED.

MEMORY: MESSAGE 38

380% :SIXTH DISPLAY DIGIT, HEXADECIMAL.
4 240F-13 ; SECONDARY BIASES FOR BALLOON.
f . 19CE-D7 ; SECONDARY BIASES (ASCII) FOR BALLOON.
t READ
E TYPE: SUBROUTINE.

ENTER: NO CONDITIONS.

RETURN: FLAGS AFTECTED.
ACC CONTATNS INPUT ENTRY.

MEMORY: 1855 :KEYBOARD/TERMINAL FLAG.

184D ;CLEAR DISPLAY FLAG
18EA :ASCII CONVERT FLAG.
1/7 PORTS: 91 sUSART COMMAND.
90 s USART.
81 :KEYBOARD COMMAND.
30 : KEYBOARD.

g




NMREAD
TYPE: SUBROUTINE.
ENTER: NO CONDITIONS.

RETURN: ACC CONTAINS NUMBER.
FLAGS AFFECTED.

MEMCRY: 1818-1D ;HEXADECIMAL DISPLAY BUFFER.
182A-B ; ALL PURPOSE ESCAPE ADDRESS.

MOVE
TYPE: SUBROUTINE.
ENTER: HI. CONTAINS BEGINNING OF BLOCK TO BE MOVED.

DE CONTAINS END OF BLOCK TO BE MOVED.
BC CONTAINS BEGINNING OF BLOCK TO BE MOVED TO.

RETURN: HL EQUAL TO DE.
BC CONTAINS LAST LOCATION OF BLOCK TO BE MOVED TO.

PSW AFFECTED.

CMPDH
TYPE: SUBROUTINE.

ENTER: HL CONTAINS DATA TO BE COMPARED TO DE.
DE CONTAINS DATA TO BE COMPARED TO HI.

RETURN: ACC AFFECTED.
CY=1 Z=0 HL > DE
CY=0 Z2=0 HL < DE
CY=0 Z=1 HL = DE
ALREAD
TYPE: SUBROUTINE.
ENTER: NO CONDITIONS.

RETURN: ACC CONTAINS ALFA-NUMERIC CHARACTER.
FLAGS AFFECTED.

MEMORY: 1810-7 sALFA-NUMERTC DIDSPLAY TITRFL,
182A-B s EXECUTIVE JUMP ADDREGH.
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e > X SR

"'},"‘“—r-"l

T W

SELL

TYPE:

ENTFR:

RETURN:

I/ PORTS: B3 ; TURN ON FOR BELL.
DIKECT
TYPE: PROGRAM.
ENTER: NO CONDITONS.
RETURN: ALL REGISTERS AFFECTED.
MEMORY: 1810 ; LAGT ENTRY OF DISPLAY BUFFER.
1800-F ; STATUS LOCATIONS.
ERRCOR
TYPE: SUBROUTINE.
ENTER: NO CONDITIONS.
RETURN: HI AFFECTED.
PSW AFFECTED.
MEMORY: MESSAGE 9.
ENDIT

TYPE:

TN

HETURN:

VEMORY

Ak

LERR TSI
cenin

R0

SUBROUTINE.
HI, CONTATNS RELATTVE TIME FOR BELL 70 RING.

HL AFFECTED,

SUBROUTINE,
NO CONDITTONG.

PSW AFFECTED.
HIL. AFFECTED.

MESSAGE 10,

CUBROUTINE.,

ili. POINTS TO BREGTNNING OF ASCII STRING.
ACC CONTATNS NUMBER OF CHARACTERS.

HL AFFECTED.
W AFFECTFED.

IRC1- 340y ; ALPHA-NUMERIC DISPLAY.
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FILL
TYPE: SUBROUTINE. ;
ENTER: HL CONTAING BEGINNING OF BLOCK 70 BE FILLED.
DE CONTAINS END OF BLOCK TO BE FILLED.
ACC CONTAINS DATA TO BE PUT INTO BLOCK.

RETURN: PSW AFFECTED.
HL EQUAL TO DE.

MEMORY: 184C 1 TEMP. BUFFER.
CLEARB

TYPE: SUBROUTINE.

ENTER: NO CONDITIONS.

RETURN: ALL REGISTERS OK.

I/0 PORTS: 81 tHEXIDECIMAL DISPLAY COMMAND.
CLEAR

TYPE: SUBROUTINE.

ENTER: NO CONDITIONS.

RETURN: ALL REGISTERS CK.

MEMORY: 3800-7 s ALPHA-NUMENIC DISPIAY .
1810-27 :ALL DICPLAY BRUFFEKS. ]
I/0 PORTS: 81 HEXIDECIMAL “ICPLAY COMMAND.
MANY

TYPE: SUBROUTINE.
ENTER: NO CONDITIONS.

RETURN: B CONTAINS NUMBER OF ENTRIES.
PSW AFFECTED.

MEMORY: 1855 s GCU/TERMINAL FLAG.
184D s"CIEAR: FLAG.




LOOKU?P
TYPE: SUBROUTINE.
ENTEK: NO CONDITIONS.

RFTHRN:  IF CY- 0O
TEEN  HL CONTAINS ADDRESS OF ROUTINE.
DE CONTATNS ROUTINES STATUS ADDRESS.
ACC CLEARED.
FLAGS AFFECTED.
BC AFFECTED.

IF CY=1
THEN ALL REGISTERS AFFECTED.

MEMORY: ALL LOOKUP TABLE

1810-7 ;ALFA-NUMERIC DISPLAY BUFFER.
1855 ; "TERMINAL/GCU" FLAG.
3800-7 ;ALFA-NUMERIC DISPLAY.

ADDRES
TYPE: SUBROUTINE.
ENTER: NO CONDITTONS.
RETURN: IF CY=0

THEN DE CONTAINS ADDRESS.
ALL OTHFR REGISTERS AFFECTED.

IF CY=1, B=5
THEN MCOE FRROR, ALL REGISTERS AFFECTED.

IF CY=1 B 5
THEN GENFRAL ERROR, ALI, REGISTERS AFFECTED.

MFMORY: 1818-F s ALFA-NUMERIC DISPLAY BUFFER.
1848 s "ADDRESS/PATA" FLAG.

INDRCT
TYPE: PROGRAM.
ENTER: NO CONDITIONS,

RETURN:  ALL REGISTERS AFFECTYD.

MFMORY: 1810 s LAST ENTRY INTO ALFA-NUMERIC DISPALY BUFFER.
1800-F ;OTATUS LOCATIONS.

it st




P T B

TYPE: PROGRAM.
ENTER: NO CONDITIONS.
RETURN: ALL REGISTERS AFFECTED.

MEMORY: 1810 ;LAST ENTRY INTO ALFA-NUMERTC DISPLAY PUNRFRE,
1800-F s STATUS LOCATIONS,

DCML
TYPE: PROGRAM.
ENTER: NO CONDITONS.
RETURN: ALL REGISTERS EFFECTED.

MEMORY: 1810C ; LAST ENTRY INTO ALFA-NUMERIC DISPLAY BUFFER
1800-F s STATUS TOCATIONS.

MOVEM
TYPE: PROGRAM.
ENTER: NO CONDITIONS.
RETURN: ALL REGISTERS AFFECTED.
MEMORY:  MESSAGE
MESSAGE
MESSAGE

MESSAGE
182A-B ;ALL PURPOSE ESCAPE LOCATION,

RV RN o

COMPA
TYPE: PROGRAM.
ENTER: NO CONDITIONS.

RETURN: ALL REGISTERS AFFECTED.

MEMORY : 184E :"MEMORY VERSUS MEMORY'" FIAG,
MESSAGE 6.
MESSAGE 11.
MESSAGE 4.
182A-B s ALL PURPOSE BRCAPE 10CATION,

MESSAGE 5.




g - e - - -
COMPD
TYPE: PROGRAM.
ENTF::  NO CONDITIONS.
| KISURN:  ALL RFGISTERS AFFECTED.
. ! MENOLY:  MESSACE 4.
h MESCACE 5.
A MESCAGE 6.
R MESSAGE 11.
L | 18/4F . "MEMORY VERSES MEMORY" FLAG.
182A-B :ALL PURPOSE ESCAPE LOCATION.
(I
. COMPEB
'YPE:  SUBROUTINE.
ENTEI: ACC CONTAINS DATA TO BE DISPLAYED.
BC CONTAINS ADDRESS TO BE DISPLAYED.
RETURN: ALL REGISTERS OK.
ALTR
£
i TYPE: PHOCRAM.
{ ENTER: NO CONDITIONS.
;

RETURN: ALL REGISTERS AFFECTED.

MEMORY:  MESSAGE 5.
1849 ; "RETURN ON CR"™ FLAG.

182A-B ;ALL PURPOSE ESCAPE ADDRESS.
MESSAGE 9.
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GETDAT

TYPE: SUBROUTINE.

ENTER: NO CONDITONS.

- RETURN: IF CY=1, B=5
. THEN MODE ERROR, ALL REGISTERS AFFECTED EXCEPT L.

IF CY=1, T 5
THEN GENERAL ERROR.

IF CY=0
THEN ACC CONTAINS DATA.
' HL OK.
' ALL OTHER REGISTERS AFFECTED.

MEMORY: " 1848 ; "ADDRESS/DATA" FLAG.
MESSAGE 7.
1849 ;"RETURN ON CR" FLAG.
DECBIN

TYPE: SUBROUTINE.

o

"” v
A s e © pbraay

ENTER: HL CONTAINS DECIMAL NUMBER.

a4

RETURN: HL CONTAINS BINARY NUMBER.

TYPE: PROGRAM.
ENTER: NO CONDITIONS.

RETURN: ALL REGISTERS AFFECTED.

MEMORY : 1855 ; "CONSOLE/TERMINAL" FLAG.
MESCAGE 6.
1A2A-B ;ALL, PURFPOSE ESCAPT ADDRESS,

MESGAGE 5.

VEIACVOVA YTy
MESOSACE /4

/0 PORT: ol JUSART COMMAND,
an USART.
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' MEMORY : 184A-B ; TEMP. BINARY EQUIVALENT STORAGE.
184F ; TEMP, STORAGE OF"BIN"LSBYTE,
N "BIN"-END OF "BIN" :POINTS TO DECTIMAL EQUIVALEFNCE
MESSAGE 9,
182A-B ;ALL PURPOSE FOCAPE ADDRESE,
DISPL




BINDEC

FEPROM

TYPE: PROGRAM.
ENTER: NO CONLITIONS,

RETURN:  ALL REGISTERS AFFECTED.

MEMORY : 2400-5FF ; CONTATNS DATA FOR FAKE EPROM.
FROOC-VFFF ;s FAKE EPROM.
I/0 PORTO: A3 ; "EPROM/RAM" FLAG.

TTYLNK

TYPE:  SUBROUTINE.
FNTER: NO CONDITIONS.

RETURN: ¢ T8 UK.
AlLL OTHER REGISTERS AFFECTED.

MEMORY ; 1828 ; LOOP COUNTER.
1829 ; "USART/PCM LINK" FLAG.
19AE-F ;ADDRESS OF TTY DATA.
19BO-DF ; DATA TO BE SENT TO BALLOON.
I/ PORTS: D3 ; COMMAND FOR "TIME-OUT" TIMER.
D2 ; "TIME-OUT" TIMER.
90 ’ ; SYSTEM USART,
Cl ; TM USART COMMAND.
€O ; TM USART.

TYPE: OUBROUTINE,

ENTER: DE CONTAINS BINARY DATA.
KETURN: DE CONTAINS DECIMAL EQUIVELENT

MEMORY : L34 :RIT COUNTER.
182C ; "MGBYTE PROCEESSED® FLAG.
"BIN"-END OF "BIN" ; DECTMAL EQUIVALENCES.




RS e e PR - - i 4 - kit asuii S

GOTO
o TYPE: PROGRAM.
| ENTER: NO CONDITIONS.
f RETURN: DOES NOT RETURN.
f COMMENT: PC IS MODIFIED.
?; MEMORY: MESSACE 5.
- DSDATA
3 ; TYPE: SUBROUTINE.
L | ENTER: ACC CONTAINS DATA TO BE DISPLAYED.
n HL CONTAINS STATUS ADDRESS OF CALLING ROUTINE.
¥ ; RETRUN: NO REGISTERS AFFECTED.
t MEMORY: STATUS OF CALLING ROUTINE.
i 3805~7 ;s ALFA-NUMERIC DISPLAY.
i DSADDR
f TYPE: SUBROUTINE.
ENTER: DE CONTAING ADDRESS TO BE DISPLAYED.
HL CONTAINS STATUS ADDRESS OF CALLING ROUTTNE.
RETURN: NO REGISTERS AFFECTED.
MEMORY: STATUS OF CALLING ROUTINE.
3800-3803 s ALFA-NUMERTC DISPLAY,
BAUD
TYPE: PROGRAM.
ENTER: NO CONDITIONS.
RETURN: ALL REGISTERS AFFECTED.
MEMCRY: MESSAGE 13
1850 sFAKE OTATUS ADDRECE,
1/6 PORTS: D3 :SYSTEM USART C1OCK COMMAND.
” DO ;SYSTEM USART CLOCK.

.
5
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RPAGE

TYPE:  PROGRAM
ENTER: NG CONDITONS.
RETURN: DOES NOT RETURN UNLESS IN ERRCR: THEN ALL REGISTERS AFFECTED.

CORMLENT . TUMPS INTG MAIN ROUTINE,

MIMORY: 10K ; "PAGE/BCOK" FLAG.,
MESSACE 1A
184F ; TEMP. FAKE STATUS.
19by-2 ; LOCATIONS OF BALLOON TM BUFFER.

HBOCK

NFAG

TYPE:  PROGRAM
ENTER:  NO CONDITIONS.
RI'TURN:  DOES NOT RETURN UNLESS TN ERROR; THEN ALL AFFECTED.

COMMENT:  JUMPS INTO MAIN ROUTINE,

MEMORY:  182F ; PAGE/BOOK: FLAG.

MESSAGE 12A

184F ; TEMP. FAKE STATUS.

19B@-2 ; LOCATIONS OF BALLOON TM BUFFER.
F

TYPE: TPROGRAM.

ENTER: NO CONDITIONS.

RETURN:  DOES NOT RETUKRN.

COMMNET:  JUMPS INTO MAIN ROUTINE.

MEMGRY:  19B@- ; LOCATIONS OF BALLOON TM BUFFER.

TPED PROGIAM,

ENTER:  NO CONDITIONS.

RETURN:  DOVS NOT RETURN.

COMMENT:  JHUMPS INTO MATN ROUTTNE.

MEMOTY s 19B@d-2 ; LOCATTONS OF BALLOON TM BUFFER.
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CONT

s LOCATTONS OFF BALLOON TM RUFFER,

; LOCATTIONS OF BALLUON TM RUFFER.

; CONTAINS STATUD.
; STORAGE OF DATA FOR USER.

TYPE: PROGRAM.
ENTER: NO CONDITIONS.
RETURN: DOES NOT RETURN.
COMMENT:: JUMPS INTO MAIN ROUTINE.
MEMORY: 19B@-2
WAIT
TYPE: PROGRAM.
ENTER: NO CONDITIONS.
RETURN: DOES NOT RETURN.
COMMENT: JUMPS INTO MAIN ROUTINE.
MEMORY: 19B@g-2
RATIO
TYPE: PROGRAM.
ENTER: NO CONDITTONS.
RETURN: ALL REGISTERS.
MEMORY: MESSAGE 31.
1809
240078
MASK
TYPE: PROGRAM.
ENTER: NO CONDITTONS.
RETURN: ALL REGISTERS AFFECTED.
MEMCRY: MESSAGE 31.

2414

T SN £ pin T S DY, SN %

OTORAGE OF DATA Fok UDKh,
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TONUM

TYPIE:

ENTER:

RETURN:

MEMORY :

TYTE:

ENTER

RETURN:

MEMGRY :

T1IME

TYPE:

ENTFR:

RETURN:

MEMORY :

AMU

TYPE:

ENTER:

RETUHN:

MEMORY ¢

FROGRAM,

NGO CONDTTIONS.

ALL KEGTOTERS AFFECTED,

MESSACE 31,

DAle=Y ; STORAGE OF DATA FOR USER.
CHOGHAM,

NG CONDITIONS,
ALL REGTSTERS AFFECTED.

MESSAGE 31,
<404 ; OTORAGE COF DATA FOR USER.

PROGHAM,
NO CONDITONS,
ALL REGTSTERS AFVFECTED.
OSAGE 31,

1809 ; CONTAINS STATUS.
2405-6 ;STORAGE OF DATA FOR USER.

FROGRAM.
NO CONDITIONS,
ALL BEGISTERS AFFECTED.

MESSAGE 20,

MESHAGE 31

MESSAGE 32,

1809 ; CONTAINS STATUS,

24003 ,OTGRAGE OF DATA FOR USER.
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INITAL

TYPE: PROGRAM.

]
ENTER: NO CONDITIONS.
: RETURN: ALL REGISTERS AFFECTED.
\ MEMORY: 18EB :"TWO BYTE DEFINITION" FIAG.
MESSAGE 22.
! 18E4-9 ;OTORAGE OF ADDRESZSES FOR TM DATA.
b { MESSAGE 21.
: MESSAGE 23.
- MESSAGE 24.
-_i 3806-7 s ALFA-NUMFRTC DISPLAY.
iy 1908-F ;STORAGE OF ADDRESS FOR TM DATLA
' MESSAGE 25.
1809 s CONTAINS STATUS.
MESSAGE 26.
1916-9 ; STORAGE OF ADDRESSES FORE T DATA.
1922-5 ; STORAGE CF ADDRESOES FOR TM DATA.
192E-31 {STORAGE OF ADDRESOES FOK TM DATA.
MESSAGE 28,
1964-B ;STORAGE OF ADDRESS FOK TM DATA.
197A-B ; STORAGE OF ADDRESS FOK ™ DATA,
1946-7 :STORAGE OF ADDRESS FOR TM DATA.
t 1952-3 {STORAGE OF ADDRESS FOR ™™ DATA,
‘ 195E-F s OTORAGE OF ADDRESS FOR M DATA.
{ MESSAGE 29.
' 1849 ¢ "ADDRECC/DATA" FLAG,
19AE-F sOTORAGE OF ADDRESS FOR TM DATA,
MESSAGE 39,
1829 $"TM/USART" FLAG.
GETLOC
TYPE: SUBROUTINE
ENTER: HL CONTAINS ADDRESS OF MESSAGE.
ACC CoNTAINS LENGTH OF MESOAGE,
RETURN: TF 7Y=1
THEN ERROR HAS OCCURRED,
ALL REGIZTERS AFFECTED,
IF CY-0
THEN ACC CONTATNG LORVTE OFF ADDREND,
HL AFFECTED,
FLAGC AFFECTED,
R
A
]




oy amw

————,

SWITCH

TYPE:

ENTER:

FETURN:

MEMORY ;

PROGRAM.

NO CONDTTTONS.

ALT, REGIOSTERS AFFECTED,

1855 ; "TERMINAL/CONSCLE": FLAG.

1/0 PORTS: I 3 CON

ADCONY

B3 ;CON

Uiy SUBROUTTNE.

ENTEN:

RETURN:

ACC CONTINAS ASCTT CHARACTER

FLAGS APFFECTED.
ACC CONTAINS SYSTEM BINARY.

SOLE/TERMINAL LED MONITOR
SOLE/TERMINAL LED

0 HE CONVERTED INTO SYSTEM BINARY.




BINCON
| TYPE: SUBROUTINE.
ENTER: ACC CONTAINS SYSTEM BINARY TO BE CONVERTED TNTOQ ARCIT.
§ RETURN: FLAGS AFFECTED.
‘ ACC CONTAINS ASCII
FILLM
TYPE: PROGRAM.
N ENTER: NO CONDITIONS.
;" RETURN: ALL REGISTERS AFFECTED.
' MEMORY: MESSAGE 4.
MESSAGE 5.
MESSAGE 6.
MESSAGE 7.
182A-B ;ALL PURPOSE ESCAPE ADDHESS,
TRMOUT
! TYPE: SUBROUTINE.
ENTER: ACC CONTAINS DATA TO BE TRANSMITTED.
RETURN: ALL REGISTERS OK. :
I/0 PORTS: 91 s SYSTEM USART COMMAND.
90 ;SYSTEM USART.
TRNSMT |
TYPE: SUBROUTINE. f
;‘ ENTER: ACC CONTAING DATA TO BE SENT TO BALLOON. .
7% HETURN: FLAGS AFFECTED.
I/0 PORTS: ©l s TV TISART COMMAND. =
o s TM USART. ‘1
!

o
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CHVRT

VWl U IRE

pOFERe N CCNDITIONS,

LI THEE CUT OF SYNC O OUT OF TIME.
CAREROTED,
oY

TENCACC CONTAING DATA.
FLAGY AFFECTED,

MELTRY: 1809 ; "PCM/USART" FLAG,
T4k ;TATUS BYTE FROM BALLOON,
19AE s CONTAINS ADDRESS OF TTY BYTE.
1 s "TIME-GUT" FLAG,
Cl ; TM USART COMMAND.
Cl +IM USART.
TYPE:  CUBRGUTINE,

FNTEF: HL CONTAINS LOCATION WHERE MSNIBBLE 13 TG BE STDREL.
DE CONTAINS DATA 70 BE CONVERTED INTQ 4 AOCIT CHARACTEERD.

RICTHEN: P CONTAINS LNOCATTON WHERE NEXT MSNTBBLE 1S TO BE STTRED.
POW  AFFECTED.

ETIORY s WHLY - [1HL) v 4] {ASCIT STURAGE.
TVER s SO PN

WNTTRD o UTONOATRGT DAVA D BE O CONVERTED INTO 2 OANCTT CHARACTERS,

i T

Lo GO AT DCAT TGN O WHERE MO NIBRLE [0 TO BF STCRED.

RETURN D U ARFROUVED,

He TORTATND DOCATION WHERE NEXT MO NTHKLE 1S TG BE STORED.

VEMCRY LT o Y )




i GETALL
TYPE:
; ENTER:
b
E { RETURN:
|
MEMORY :
3
-
t
: ALLDEF
' TYPE:
ENTER:
'-H RETIRN ;
3 YELORY ;

SUBROUTINE,
DE CONTAINS STARTING ADDRESS OF PARAMETER L1107,

IF CY=1
THEN REGISTERS HOLD NO VAILTD DATA.
IF CY=0
THEN DE CONTAINS ADDRIESS ¢ HIGH BY7T),
HL CONTAINS ADDRESS OF LW WYTh,
PSW AFFECTED.
BC AFFECTED.

MESSAGE 15.
MESSAGE 16.
MESSAGE 40.
MESSAGE 17.
MESSAGE 18,

1849 ; "RETURN ON CR" FLAG.

18EB ; TANALOG DEFINTTION" FLAG.

MESSAGE 19.

MESSAGE 20.

1824 ;ALL PURPOSE ESCAPE ADDRESS,

(DE) AND UP ; PARAMETERS FOR DISPLAYING,
SUBROUTINE.

HL CONTAINS POINTER POINTING 10 TOP CF PARAMETER LIOT R 1T

F Cy=1
THEN PSW AFFECTED.

IF CY=0
THEN HL CONTAINS DATA TO BFE DTSPLAYYID.
PEW AFFECTED.

CHELY A UD s PARAMETERS FOR DISPTAYTNG,

S LAYTNG,




MATN

WOTTHN

MR

SUBROUTINE.

New CONDITTONS.
I CONTATNG ADDRESS

ROt
18k,

' ROGRAM,
NO CONDIUTTORS,
AL

EGTOTERS ARVECTED,

13EK3
18K0-1
1RF, ="

12R6-"
1906-D
17430
1900
1810-18
TUOF
1802307
1GIA
TALE-"1
1926
00- 4
13K--9

[ R

OF WIRST

ALL OTHEK RECISTERS AFFECTED,

cYTE OF SYNC WORD.

; "BUFIFER FULL" FLAGS,
; NUMBER OF WORDS IN TM FRAME.

:"BUFFER FULL" FLAGS.

; CONTAINS BEGINNING COF TM BUFFER.
; PCM STATUS WORD FROM TM BUFFER.

s AMU NUMBER FROM T™M BUFFER,

; DATA FROM TM BUFFER.

s AMU MATCH.

PMATCH” FLAG.

; FLAGS FOR DISPLAY.

;DISPLAYI - BUFFER.

; FLAGS FOR DISPLAYe,

; DISPLAY? BUFFER.

iFLAGS FOR DISPIAY3,

: DTOPLAY ¢ BUFFER.

+FLAGS FOR DISPLAY.

s ALFA-NUMERTC DISPLAY.

; ADDRESS OF PRESENT SURID NUMBER.

(OYNC LED,
ANALOG CHANNEL
s ANALOG CHANNEL
s ANALO CHANNEL
s ANALOG CHANNEL
s ANALQG CIANNEL
LEDS,

¢ ANALOG
sANALDG
sANALDG
TANALOG

N A I
e e e e e

CHANNEL
CHANNEL A,
CHANNEI
CHANNFL

~1

T8
PR




>

i |
A

EPROM

0-17FF, 2800-2FFF

[/PORTS

RAM

8p
81
90
91
AP
Al
A2
A3
Bp
B1
B2
B3
co
C1
Dp
D1
D2
D3
Fo
F1
F2
F3
F4
F5
F6
F7

HEXDISPLAY AND KEYBOARD
COMMAND FOR ABOVE
SYSTEM USART

COMMAND FOR ABOVE

PCM DATA

T™ MONITOR

FUNCTION BITS

COMMAND FOR ALL 3 ABOVE
SPARE

SPARE

LEDS

COMMAND FOR ALL 3 ABOVE
TM USART

COMMAND FOR ABOVE
SYSTEM USART CLOCK

TM USART CLOCK

TIME-OUT TIMER

COMMAND FOR ALL 3 ABOVE
ANALOG MSBYTE AMU.
ANALOG LSBYTE AMU.
ANALOG MSBYTE DATA.
AMALOG NSBYTE DATA.
ANALOG LSBYTE DATA.
ANALOG CHANNEL 1.
ANALOG CHANNEL 2.
ANALOG CHANNEL 3.
ANALOG CHANNEL 4.
ANALOG CHANNEL 5.
SPARE.

SPARE.

SPARE.

SPARE.

FAKE EPROM 1.

FAKE EPROM 2.

RAM EXTENDS FROM 1800H to 27FFH.

1800-180F
1810-1827
1828
1829
182A-182B
182C
182D-182E
182F
1830
1831-1847

FLAGS FOR MODE OF FUNCTIONS.

KEYBOARD ENTRY BUFFER.

18279A.
18279A.
;8251A.
;P251A.
38251A.
;8255A.
;8255A.
;8255A.
;8255A.
;8255A.
18255A.
3 8255A.
18251A.
382514,
;8253-5.
;8253-5.
18253-5.
18253-5.

[L0OP COUNTER FOR BALLOON RECEIVER.

"USART/TM" FLAG.

ALL PURPOSE ESCAPE LOCATION.
"MSBYTE HAS BEEN PROCESSED" FLAG.

SPARES.

"INSTRUCTION SET OR PROGRAM" FLAG.

"MATCH" FLAG.
SPARES
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1848
1849
184A-1848
184C
184D
188E
184F
18
1851-1854
1855
1856-185F
1860-189E
18A0-18DF
18E0-18E1
18E2
18E3
18E4-18E5
16L6-18E7
18E8-18E9
T3EA

18EB
18EC-18FF
1900
1901-1907
1908-1909
190A-1908
190C-190D
190E
190F-1915
1916-1917
1918-1919
197A
191B-192}
1922-1923
1924-1925
1926
1927-192D
192E-192F
1930-1931
1932
1933-1939
193A-1938
193C-193D
193E
193F-1945
1946-1947

1948-1949

“ADDRESS" FLAG.

"RETURN ON CR" FLAG.

BINARY EQUIVALENT (DECBIN).
BUFFER FOR "FILL".

"CLEAR DISPLAY" FLAG.
"COMPA/COMPD" FLAG.

COUNTER OF BITS (BINDEC).
FAKE STATUS (BAUD).

SPARF .

"TERM/GCU" FLAG.

SPARE.

™ DATA BUFFER #1.

T™M DATA BUFFER #2.

TM BUFFER POINTER.

TM FRAME LENGTH.

“BUFFER FALL" FLAGS,

AMU POINTER FOR D/A CONVERSION.
DATA POINTER FOR D/A CUNVERSION.
SUR-ID POINTER.

"NO ASCII TO SYSTEM BINARY" FLAG.
“HIBYTE LOCATION ONLY" FLAGS.
SPARE.

DISPLAY 1 FLAGS.

SUB-ID NUMBERS TO BE MATCHED.
LOCATION OF BYTE1 LOW.
LOCATION OF BYTLZ HIGH.

AMU MATCH DATA.

NT1SPLAY 2 FLAGS.

SUB-ID NUMBERS TO BE MATCHED.
LOCATION OF BYTET LOW.
LLOCATION OF RYTF? HIGH.
DISPLAY 3 FLAGS.

SUB-1D NUMBERS.

LOCATION OF BYTE1 LOW.
LOCATION OF BYTE? HIGH.
DISPLAY 4 FLAGS.

SUB-ID NUMBRERS TO BE MATCHED.
LOCATION OF BYTET LOW.
LOCATION OF BYTEZ2 HIGH.
ANALOG] FLAGS

SUB-ID NUMBERS TC BE MATCHED.
LOCATION OF BYTET.

SPARE.

ANALOG2 FLAGS.

SUB-ID NUMBERS 7O BE MATCHED.
LLOCATION OF BYTE.

SPARE
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194A ANALOG3 FLAGS.
194B-1951  SUB-1D NUMBERS TO BE MATCHED.
1952-1953  LOCATION OF BYTE.
1954-1955  SPARE.
1956 ANALOGA FLAGS.
1957-1950  SUB-ID NUMBERS TO BE MATCHED.
195E-195F  LOCATION OF BYTE.
1960-1961  SPARE.
1962 ANALOG 5 FLAGS.
1963-1969  SUB-ID NUMBERS TO BE MATCHED.
196A-196D  SPARE.
196E-19AD  TM BUFFER FOR SORTING.
19AE-19AF  TTY BYTE LOCATION.
1980-1A12  TRANSMITION TO BALLOON DATA
1A13-1BFF  STACK.
1C00-27FF  USERS RAM.
2000-27FF 1S INDIRECTLY ACCESSIBLE.

FLAGS

183 BIT7 (MSB) IS "BUFFER #1 FULL" FLAG.

BIT6 (NSB) IS "BUFFER #2 FULL" FLAG.

WHEN THE “INT7.5" ROUTINE FILLS A BUFFER IT SETS THE APPROPRIATE
"BUFFER FULL" FLAG. THIS TELLS OTHER ROUTINES THAT NO MORE DATA WILL BC
ENTERED UNTIL THE NEXT BUFFER IS FILLED.

THE "LDBUFF" ROUTINE WILL RESET A "BUFFER FULL" FLAG WHEN IT IS
GOINT TO TRANSFER DATA FROM A BUFFER TO A NEW BUFFER FOR PROCESSING. ALSO,
THE "INT7.5" ROUTINE CAN RESET "BUFFER FULL" FLAGS IF THEY ARE NOT USED BEFORE
IT HAS FILLED THE OTHER BUFFER.

18EA BIT7 (MSB) IS "NO ASCIT TO SYSTEM BINARY" FLAG.

IF "TERMIN” IS USED AND THIS FLAG IS SET, THEN THE DATA READ FROM THE
TERMINAL WILL NOT BE CONVERTED INTO SYSTEM BINARY.

18EB ANYBIT IS "HIGHYTE LOCATION ONLY" FLAG.

IF “"GETALL" IS USED AND THIS FLAG IS SET, THEN ONLY THE “HBYT LQC"
NUESTION IS ASKED. USED FOR GETTING LOCATION FO DATA FOR ANALOG CHANNELS
(ONLY NCEDS ONE BYTE).

BIT 3 IS "DECIMAL" FLAG.

BIT 2 IS "BINARY" FLAG.

BIT 1 IS "INDIRECT" TLAG.

BIT @ (LSB) IS "DIRECT" FLAG.

1800 throueh T80F

DEFINES MODE OF INPUT/QUTPUT PRESENTATION. SEE "DCML™, "BNRY," INDRCT",
"DRCT" ROUTINE DESCRIPTIONS FOR DETAILS.




1400 - CONTAINS "DISPL" FLAG.
1801 - CONTAINS "ALTER" FLAGS.
1802 - CONTAINS "FILL" FLAGS.
1803 - CONTAINS "MOV" FLAGS.

1804 - SPARE.

1805 - “COMPD",“COMPA" FLAGS.
1806 - SPARE.

1207 - CONTAINS "GO" FLAGS.
1808 - SPARE.

1809 - CONTAINS FLAG USED IN DECOMUTATION
REST ARE SPARES

1848 - BIT 7 (MSB) IS "ADDRESS FLAG"
IF ADDRESS IS USED, BIT 7 IS RESET, AND THE "INDIRECT"
FLAG OF THE CALLING PROGRAM IS SET, THEN THE OFFSET 2000 WILL NOT BE
ADDED. USED FOR GETTING A BYTE OF DATA RATHER THAN AN ADDRESS FROM THE
INPUT DEVICE.
1849 - BIT 7 (MSB) IS "RETURN ON CK" FLAG.
IF "GETDAT" IS USED AND THIS FLAG IS SET, AND THE FIRST
ENTRY BY THE INPUT DEVICE IS A "CR", THEN "GETDAT" WILL RETURN TO THE
CALLING ROUTINE. ALSO RESETS "RETURN ON CR" BEFORE RETURNING.
184D - BIT 7 (MSB) IS "CLEAR DISPLAY" FLAGS.

IF "READ" 1S USED AND THIS FLAG IS SET, THEN THE OQUTPUT
DEVICE WILL BE CLEARED BEFORE RETURNING TO CALLING PROGRAM.

1829 - BIT 7 (mMsg) IS "USART/TM" FLAG.
IF "TTYLNK" IS USED AND THIS FLAG IS SET, THEN THE BALLOON
DOWN LINK IS DONE BY USART. IF THIS FLAG IS RESET THEN THE BALLOON DOWN LINK
IS DONE BY TM.
1855 - BIT 7 (MSB) IS “TERM/GCU" FLAG.
IF THIS FLAG IS SET THEN ALL COMMUNICATIONS TO THE USER ARE

DONE BY A TERMINAL. TIF THIS FLAG IS RESET THEN ALL COMMUNICATION TO THE
USER ARE DONE BY THE CONSOLE.
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i Yo Gl

Lubr INES 0L Ush

Wl A0

JUb g

AND

i LA

AP 8 UL F AT G

¢ 1

Glat LabkLP

[ WA

ML SAGHE

L LAC

U LAG

A .
[ OISTAS T

FLAC

oo b L
I 3t
v ke Lo
}A“Jl Yol
CoANGS )
I
S
[0 S L GF N ) SR A

i

FLAG

This
~
A

is

Ciiy

Ry

.

e il




AP g Y- W

T

e 4
Lo [
Yoo
JO

PR AV

Vb
\.‘? «
AL
VXAV

Y
YN
GLl

PR
iy 057

’
sl AL
Ly LG
GuTLAT
RN N
PP

o1y
LN

fog Uy
LG

0.

Goe

L, 2¢0A1

e,
17"

D, 26000

B, U1t
i

Hy o 30
a, U]
SEEGAG
A,
BICERRINY

4

’
'
! |
PR
L N TP T Y
B Y
19

’

1
’

s RESET HalvChe B La

SEET LW IMCH FLAG

H
sl UR TC COMVERY
;

DISFLAY S9enbing,

;DISPLAY VALUE mbyg

dTHIS bus b Isks

JELL LU LRl Tk

sORT s IAG TDERTIFT

sDISELAY BIAS MESS
sGREY OIAG I TN

HIO TN S TS TCN BTN

HYIATE LN 6 B NI G G

BIOPLay LwliCh? M
-

vis 'l ANS SR

FHonta

AL S O T
PLROSAGH

DUk

PRlwsry o

SRCCREAEY e

boiv iy IR

AGH

oA DTHRD

o P A

FRESE S UV TN FINO SRR S




A B A ] .
T i e T = S
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READ

STITLY

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GSLOBAL
GLOBAL
GLOBAL
CLOBAL
GLOBAL
GLOBAL
CLO3AL
GLOBAL
GLOBAL
GLUBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLUBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
LDA

ORA
JM

IN
ORA
™M
ANI
cprI1
Jz
MV]
aur
IN
ANI
CP1

“BEIMS

LOOKP
M1

M2

M3

M4

M8

M9

M10
M1l2
MOVE
TRMOUT
Ghs2
TERMIN
ERROR
READ
FILL
DIRECT
INDRCT
BNRY
DCML
MOVEM
MANY
LOOKUP
CLEAR
GETDAT
DECBIN
BINDEC
ADDRES
BELL
MESSAG
NMREAD
CMPDH
ENDIT
ALREAD
18554

A
TERKMIN

B1l
A
READ
OFH
00
READ
A, 4CH
81l
80
Ry ¢!
104

WRITTEN BY JIM MANLEY

;THIS SUB GETS DATA FhoM KEYBRD OK
TERMINAL

sENTER DATA THROUGH TERMINAL

;CHECK KEYBOARL =0ic UNTRY

;IF MINUS THEN KEY3OARD IS

;15 THERE ANY DATA?

;s JUMP BACK IF NO DATA AND

sAFTER RESPONSE MAGK WITH
;IG5 I A NJMBER?

Y

BUSY

wALY
;TELL KEYBOARD YOU ARP ABOUT

3

g

FLAG

SEADR

18

SET

it




SUO

Goo

Geu

NwiREAD

JC
JNZ
MV
Ch i
JNL
M
Ul
JNZ
MV
ol
BVA
MV
Chy
JONT
Myl
I
Pl
Jid
MVI
PUL
iddy

oRrA
Jp
CALL
MV L
CALL
MV I
ChLLu
X
Sl
PUL
LRI
CALL
pOPp
pPuP
RET

Puns

PUGH
PUSH
CALL
MOV
CPhi
J7
CPi
J7
Ciel
BRA
(SN LNt
JNC
LX)

Go8 2
CHY
A, 80U
11
O
TGRS
1834
Ghs

A, 9l
31
L;Q;(J

A, 0DY
324
GhH7

A, GCER
IAVIT]

Gis O
Gh32
A, S8H
PoOW

1d40H

A
680
CLEAR
A, 8DH
TRMOUT
A, BAU
TRMOU'L
A

18404

H

H, 04FFH
BELL

o

PoW

]

i)

13
RiwAD
B, A
98 i
G?
g
GS
Hitl
G
1O
G
H, 181CH

sJump I 1P IS

;JUMP I ITS NOT A 10

s LOAD -ACC- WI'TH ASCI1 CR
;I8 ENTRY AN 11

; JUMP TP ITS RCT AN 11

; LOAD =ACC- WITH ASCl1 ESC
;1o LT A GO?

;OUMP [P 1TSS NOT

;16 IT A YEDL ENTHRY?
;Jump IF ITS NOT

;LOAD -ACC- WImT ASCIT Y
;Ls I A NO ENTRY?

;JUMP IF ITS NOT

;LOAD =ACC—- WITH ASCIT W

;1o 1T A DACK SPACE?
;OUAP TF TS NUT

sOAVE LT
;CHECK Tu SbEe IE Wh dAVeE (O CLEAR
DISPLAY

;CLEAR IEF MINUS
;CALL CLEAR IF CONLOLE IS UPERATABLE
;OUTPUT TO TERMINAL A CR Ly

sRESEDT THE CLEAR FLAG

;5 AVE =lL-~
;BT UP TO RING BELL

rHIs HUB READS IN ONLY NUMBERS FrROM
THE KEY3RD

;GO GET AN ENIRY

;GAVE BENTRY

;LS 1T AN ESCAPE REQJEST?
;JuMp IF IT 1S

;15 IT A BACK SPACE REQUEST?
; JUMP IF IT IS

;1S IT A CR?

;JUMP TE IT I

;15 LT A NUMBER?

;JUMP IF IT ISNT

JSET UP 1O SHIFT NUMBER DISPLAY LLFT
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G4

G3

G6

G2

G5

G70

MOVE

CMPDH

LXI
MOV

STAX
MOV
DCX
DCX
CPI
JNZ
MOV
STAX
RST
POP
POP
POP
RET
LXI
CALL
JMP
CALL

LHLD
PCHL
LXI

LXI
MOV
STAX
INX
INX
MOV
CPI
JNZ
MVI
STA
RST
JMP
MoV

STAX
CALL
RZ
INX

INX
JMP
MOV
CMP

D,181DH

2
~ ~- -
=X r 4

TOWHOPO~DZT>UT
w

H, 3FFFH
BELL

Gl
CLEAR

182AH

H,1819H

D,1818H
A,M

D

H

D

A,L
1DH
G70

A, OAOH
181DH
1

Gl

A,M

B
CMPDH

MOVE

ONE
¢iDE CONTAINS HL-1,HL CONTAINS MSDIGIT
OF DISPLAY
;START SHIFTING EACH ONE DOWN ONE
LOCATION

;IS5 THIS THE LAST SHIFT?
;JUMP IF IT ISNT

;DISPLAY ALL

;SET UP TO RING BELL

;TRY FOR CORRECT ENTRY
;CLEAR DISPLAY AND GO TO ESCAPE
LOCATION
;GET ESCAPE DATA AND PUT IN HL SO WE
CAN
;REPLACE PROGRAM COUNTER WITH ESCAPE
DATA
;SET UP TO SHIFT NUMBER DISPLAY TO THE
RIGHT ONE

;DISPLAY ALL

;GO GET ANOTHER NUMBER

;SUB TO MOVE DATA FROM HL TO DE TO NEW
LOCATION BC AND UP

;SEE IF THIS IS THE END

sRETURN IF IT IS

;INC HL AND BC , POINT TO NEXT MOVE
LOCATION

;GO MOVE THE NEXT BYTE
;THIS SUB COMPARES HL TO DE
;IF HL>DE THEN CY=1
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ALREAD

Gl1l

G1lS

G1l4

Gl13

BELL

Glé

RNZ
MOV
cmp
RET
PUSH

PUSH
PUSH
CALL
MOV
Cpl
JZ
cpl
Jz
Cpl
JZ
LXI

LXI
MOV
STAX
pCcx
pCX
MOV

CpPI
JNZ
MOV
STAX
POP
poP
poP
RET
LXI
LXI
LXI
CALL
MVI
STA
J1P
LHLD

CALL
PCHL
PUSH
PUSH
LXI
MVI
ouT
DAD
JC
MVI

Al ;HL=DE THEN 2=1,CY¥=0
L ;IF HL<DE THEN CY=0
H ;SUB READS IN ALFA-NUMERIC CHARECTORS
AND LOADS IN TO BE DISPLAYED
D
B
READ ;GET A CHARECTOR
B,A ;SAVE
88H ;IS A BACK SPACE REQUEST?
Gl2 ;JUMP IF IT IS
98 H ;IS IT AN ESCAPE REQUEST?
Gl3 ;JUuMp IF IT IS
8DH ;IS IT A CR?
Gl4 ;JUMP IF IT IS
D,1817H ;SET UP TO SHIFT ALFA TO THE LEFT BY
ONE
H,1816H
A,M ;GET DATA AND MOVE TO THE LEFT
D
H ;POINT TO NEXT LOCATION TO MOVE
D
A,L ;SEE IF THIS IS THE LAST LOCATION TO
MOVE
OFH
G1l5 ;s JUMP IF MORE MOVES ARE NEEDED
A,B ;GET BACK SAVED DATA
D ;STORE NEW DATA IN LSDIGIT
B
D
H
H,1811H ;SHIFT ALFA STORAGE TO THE RIGHT ONE
D,18174
B,1810H
MOVE
A,OA0H
1817H
Gll

182AH ;LOAD ESCAPE DATA INTO HL SO IT CAN BE
PUT INTO THE PC

CLEAR ;CLEAR THE DISPLAYS

;HL MOVED INTO PC

D ;SUB RINGS THE BELL FOR (HL) LONG

PSW

D, UFFFEH

A, O08H ;SET UP TO S5TART RINGING BELL

0831

D

Gl6 ;CONTINUE IF NOT DONE

A, 07t ;SET UP TO STOP BELL
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DIRECT

Gl17

G18

G20

G21

G1l9

ERKROR

OuT
POP
POP
RET
LDA

CPI
JNZ
CALL

MOV
cpPI
JZ
CALL
JC
LXI

CALL
JINC

LDAX
ANI
ORI
STAX
LDA
CPI
Jz

JMP
CALL

JMpP
LXI

LXI
INX

MOV
ANI
ORI
MOV
CALL

JNZ
CALL
RET
CALL

MVI
LXI
CALL
LXI

0834
PSW
D

18104

0BDH
G20
MANY

A,B
00H
G17
LOOKUP
G18
11, 8000H

CmPDH
G1ls8

b

OF SH
0sH

D
1810H
0BDH
Gl7

Gl9
ERROR

Gl7
D,180FH

H, 17FFH
H

A, M
OF 54
054
M,A
CMPDH

G2l
ENDIT
CLEAR
A, O5H
H,M9
MESSAG
H, 3¥FFH

;THIS 3UB SETS THE DIRECT ACCESS FLAG
OF OTHER PROGRAMS
;WAS THE LAST KEYBRD ENTRY AN = ?
;JUMP IF IT WASNT
; LOOKUP THE PROGRAMS YOU WANT TO BE
DIRECT, IF THE PROGRAM
sWERE THERE ANY ENTRIES IN SUB MANY?

; JUMP IF THERE WERENT ANY ENTRIES

;15 DIRECT THEN IT 15 ALSO BINARY

;JUMP IF THERE IS AN ERROR

;LETS MAKE SURE THIS PROGRAM 1S ABLE TO
ACCEPT DIRECT

; JUMP IF THE PROGRAM 1S NOT ABLE TO
ACCEPT DIRECT COMMANDS
;GET LOOKED UP PROGRAMS STATUS
;MASK OUT INDIRECT AND DECIMAL FLAGS
;MASK IN DIRECT AND BINARY FLAGS
;STORE FLAGS IN MEMORY
;LOOK AT LAST KEYBRD ENTRY
;IS IT AN = 2
;JUMP IF IT IS AND GET ANOTHER PROGRAM
TO UPDATE
;END IF IT WASNT AN =
;DISPLAY ERROR MESSAGE AND GO GET
ANOTHER PROGRAM TO UPDATE

;IN THIS MODE ALL PROGRAMS ARE SET TO
DIRECT AND BINARY

; INCREMENT HL TO THE NEXT MEMORY
LOCATION

;GET PROGRAM STATUS FLAGS

;MASK QUT DECIMAL AND INDIRECT FLACGS

;MASK IN BINARY AND DIRECT FLAGS

;STORE STATUS

;IS THIS THE LAST PROGRAM TO BE
UPDATED?

;JUMP IF IT WASNT THE LAST ONE

;END THIS PROGRAM

;THIS SUB DISPLAYS ERROR MESSAGE CLEARS
HEX DISPLAY
;SET UP TO DISPLAY ERROR MESSAGE

;SET UP TO RING BELL
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b CALL BELL
- RET
EnDIT MVI A, 03H ;THIS SUB DISPLAYS END MESSAGE AND
. CLEARS HEX DISPLAY
4 LXI H,M10 ;SET P TO DISPLAY END MESSAGE
i CALL MESSAGC
RET
MESSAG PUSH D ;THIS SUB DISPLAYS A MESSAGE OF LENGTH
-A- AND LOCATED
PUSIt B ;AT -HL- AND UP
. CALL CLLAR ;SET UP TO LOAD DISPLAY WITH SPACES
V. XCHG sMOVE -HL- INTO -DE-
ji; MOV L,A ;PUT NUMBER OF CHARECTORS INTO -HL-
i MVI H, 00H
DCR L
' ‘ DAD D ;HL4DE
LXI B, 38004 ;ADDRESS IN -DE~ AND AN END ADDRESS IN
-HL- ALSO A
XCHG
G78 MOV A,M ;NOW MCOVE MESSAGE TO DISPLAY MEMORY
ORI 801 ;SET MSBIT TO SHOW SYSTEM BINARY
STAX B
CALL TRMOUT
caLL CMPDU
INX B
INX H
JINZ G78
POP 3
POP D
MVI A, 8Dl ;SET UP TO 'I'RANSMIT CR LF
CALL TRMOUT
MVI A, 8AH
CALL TRMOUT
RET
FILL MOV M, A ;MOVE THE -ACC~- INTO MEMORY UNTIL -HL-
= -DE-
STA 184CH
CALL CMPDH
RZ ;RETURN [F THEY ARE EQUAL
LDA 184CH
INX u ;POINT 1TO NEXT MEMORY LOCATION
Jup FILL ; JUMP BACK AND CONTINUE
CLEARB PUSH POy ;THIS s$UB CLEARS ONLY HEX DISPLAY
MVI A, 0DCH
our 81H
pPuP PGW
RET
CLEALX PUSH H ;OUTPUT A CLEAR INSTRUCTION TO THE
8279A-5
PUSH D
PUSH PG
MVI A, ODFY
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OuT 81H
G22 IN 81H ;CHECK MSBIT OF STATUS FROM 8279A-~5
ORA A
JM G22 ;IF MINUS THEN STAY IN LOOP
LXI H, 3800H
LXI D,3807H
MVI A, OAOH
CALL FILL
LXI H,1810H ;NOW CLEAR DISPLAY MEMORY
G64 LXI D,1827H
MVI A, OAOH
CALL FILL
MVI A, 8DH ;OUTPUT A CR LF
CALL TRMOUT
MVI A, 8AH
CALL TRMOUT
POP PSW
pPOP D
PopP H
RET
MANY MVI B8, 00H ;THIS SUB GETS KEYBRD ENTRIES AND
DISPLAYS THEM
LbAa 1855H ;IF TERMINAL IS ACTIVE THEN DONT SET
CLEAR FLAG
ORA A
JM G23
MVI A,OFFH ;SET CHARECTOR COUNTER TO 00 THEN GET A
CHARECTOR
STA . 184bH ;SET THE CLEAR FLAG FOR SUB READ
G23 CALL ALREAD
CPI 8DH ;IS ENTRY A CR ?
RZ ;RETURN IF IT WAS
INR B ; INCREAMENT CHARECTOR COUNTER
MOV A,B ;GEE IF B IS TO LARGE
CpPI 094
JNZ G23 ; JUMP IF IT ISNT
MVI B, 08H ;NOT TO EXCEED 8 CHARECTORS
JMP G23 ;GO GET NEXT CHARECTOR
LOCKUP LXI H, LOOKP ;THIS SUB LOOKS UP PROGRAM STARTING
ADDRESSES AND STATUS
G24 MVI A, 10H ;ADJUST -DE- S0 IT POINTS TO THE FIRST
CHARECTOR
DCR B ;CORRECT -u3- THE CHARECTOR CCUNTER
ADD B ;ADD ADJUSTMENT TO CHARECTOR COUNTER
Mov E,A ;MOVE ADJUSTED LOW ORDER ADDRESS TO -E-
MvVI1 D, 18H ;ATTACH HIGH ORDiER ADDRESS
G176 PUSH D ;SAVE ENTRY CHARECTOR POINTER 1
G25 LDAX D ;GET A CHARECTOR TO Bt LOOKED UP :
ANI 7FH '
CMP M ;IS THE LOOKED UP CHARKECTOR EQUAL TO
THE ENTERED CHARECTOR ?
Jz G26 ; JUMP IF IT IS
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CPIL ;CHECK FOR = SIGN,COULD BE VALID ENTRY

JNZ G27
MVI A, 20H ;IF LAST COMPARISON WAS TRUE THEN
CHECK LOOKUP TABLE FOR A SPACE
cmp M
JNZ G27 ;IF IT IS A SPACE THEN VALID LOOKUP GO
GET ADDRESSES
DCX H ;CORRECT ~HL-
Jmp G238
G27 MVI A, 20H ;IF NOT THEN LOOK THROUGH LOOKUP TABLE
UNTIL A SPACE IS FOUND
cmp M ;IS IT A SPACE?
INX H
JNZ G27 i JUMP IF IT ISNT
LX1 D,0004H ;ADD 4 TO -HL- , THIS WILL POINT TO
NEXT PROGRAM LIST
DAD o
POP D ;GET BACK -DE-
LDA 18554 ;CHECK FOR ACTIVE CONSOLE
RLC
JC G7 ;UMP IF ITS NOT
MOV A,E ;MUST HAVE ONLY ONE ENTRY
CPI 104
JNZ Glo ; IF MORE THAN ONE THEN ERROR
I.DAX b ;GET CHARECTOR
CMP M JARE THEY EQUAL?
JNZ G7 ;UMP IF THEY ARE NOT
MVI D,OFFH ;SET UP TO GO BACK TO BEGINNING OF THIS
LIST 4
INX H
MoV E,M ;GET 25 COMPLIMENT NEEDED
DAD D
LXI D,3800H ;POINT TO ALPHA DISPLAY
G61 Mov A,M ;DISPLAY PROGRAM NAME
Cp1 204 +IS IT THE SPACE?
JZ G60 ;JUMP IF IT IS
ORI 80
STAX D ;DISPLAY IT
INX D
INX H
JMp Gol
G7 INX H ;POINT TO NEXT PROGRAM LIST
INX H
MOV A, M {ARE THERE ANY MORE PROGRAM LISTS ?
CPI OFFH
JINZ G76 ;JUMP IF THERE ARE
Glo CALL ERROR ;IF THERE ARENT ANY MORE PROGRAMS THAN © g
DISPLAY ERROR [
STC ;SET ERROR FLAG ;
RET
G26 MOV A,E ;IS THIS THE LAST ENTRY ?

CpPI
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R0 N == BB Tt 1

G28

G62

G60

G69

ADDRES

G29

G30

G31

Jz
INX

DCX
JMP
INX

MOV
CPI
JNZ
POP
INX
MOV
INX
MOV
PUSH
INX
MOV
INX
MOV
POP
ORA
RET
DCX
MOV
ORI
STA
INX
PUSH
LXI
LXI
DAD
DAD
DAD
JINC
POP
JMp
PUSH

CALL
MVI
LXI
CALL
CPI
JNZ
MOV
CPI
JNZ
MOV
CpPI
JNC
MOV

=

=

PTUTTHIOOTTIUO
-
2

H

A,M

80
1810H

H

H

H, 0000H
D,0001H
D

D

D

G69

i

G62

H

CLEARB
B,00H
H,1818H
NMREAD
8D

G30

A,M
OAOH
G32
A,B

05H

G33

A,B

;JUMP IF IT IS
:POINT TO NEXT LOOKUP LOCATION AND
ENTRY LOCATION

;THIS IS QUR PROGRAM SO GET THE
STARTING ADDHESS
;MAKE SURE THIS IS THE END OF A LOOKUP

;SAVE STARTING ADDRESS
;NOW GET PROGRAM STATUS

;GET BACK STARTING ADDRESS
;RESET ERROR FLAG

;GET LAST LETTER OF PROGRAM

;STORE IT

;THIS 5UB GETS A NUMBER UP TO 4 DIGITS
AND CONVERTS IF NES

;SET CHARECTOR COUNTER TO ZERO
;POINT TO MEMORY LOCATION OF DISPLAY

;READ IN A NUMBER AND SEE IF IT IS5 A CR
;JUMP IF IT ISNT

;COUNT HOW MANY CHARECTORS WERE ENTERED
;I8 THIS A SPACE?

;JUMP IF IT WASNT THE LAST NUMBER

;WAS THERE TO MANY NUMBFRS ENTERED?

;JUMP IF THERE ARE TO MANY
;ADJUST THE MEMORY POINTER TO POINT TO




G9Y

G32

G306

G37

ADI
MOV
MVI
LXI
MOV
CPI

”~
()

JZ
CPI
JcC
JZ
JMP
STC
POP
RET
MOV
CPI
JZ
INR
INX
JdMp
CALL
LXI
CALL
Jmp
MGV

RLC
RLC
RLC
RLC
MOV
DCX
MOV
QORA
MOV
DCX
MOV
RLC
RLC
RLC
RLC
MOV
bCX
MOV
ORA
MCv
POP
MOV
RKC
JNC

174
L,A
H, 184
D,00004H
A,B
0l
G99
G37
03H
G35
G35
G34

H

A,L
2DH
G33

B

H

G31
CLEARB
H, 3FFFH
BELL
G29
A, M

D,A
H
A,M
D
OD,A
t
A,M

LA
H
A,M

£,A
il
A, M

G38

THE LAST NUMBER ENTERED

;PUT LOW BYTE OF ADDRESS IN -L-
; PUT HIGH BYTE OF ADDRESS I' -H-

;FIND OUT WERE TO START COMBINING DATA
;ARE THERE 1?

;JUMP IF THERE ARENT ANY

;JUMP IF THERE IS 1

;ARE THERE 2 OR 3?2

;JUMP IF THERE ARE 2

; JUMP IF THERE ARE 3

;JUMP [F THERE ARE 4

;SET THE CARRY TO SHOW ERROR

;1S THIS THE LAST DISPLAY LOCATIOW?
;JUMP IF IT IS

; INCREAMENT NUMBER COUNTER

;POINT TO NEXT MEMORY LOCATION

;:CLEAR THE DISPLAY AND RING THE BELL

; JUMP BACK AND START OVER AGAIN
;IF THERE ARE 4 THAN START COMPACTING
HERE

sMAKE THIS NIBBLE HIGH ORDER

;SAVE IN D

;POINT TO NEXT LOCATION

;IF THERE ARE 3 THAN START HERE
;COMBINE ~A- AND -D-

sSTORE IN D

;POINT TO NEXT LOCATION

;IF TUERE ARE 2 THAN START HERE

;MAKE THIS NIBBBLE HIGH ORDER

;SAVE IN ==

sPOINT TO NEXT LOCATION

;1F THERE IS 1 THAN START HERE
;COMBINE -E- AND -A-

;STORE IN -E-

;GET BACK PROGRAMS STATUS

;PUT STATUS IN =-ACC-

;CHECK TO SEE IF THIS IS DIRECT ACCESS
;IF IT IS GO HOME




G38

G47

G39

G52

G40

INDRCT

G44

G45

G42
G41

cmC
RET
RRC

JC
LXI
MVI
MOV
CALL
LXI
CALL
STC
RET
RRC
JNC
LDA

ORA
RP
LXI
DAD
ORA
XCHG
RET
RRC
JNC

XCHG

CALL
XCHG
JMP
LDA

CPI
Jz
LXI

LXI
INX
MOV
ANI
ORI
MOov
CALL
JNZ
CALL
RET
CALL
CALL

MOV

G39
H,M8
A,054d
B,A
MESSAG

H, 3FFFH

BELL

G40
1848H

A

H, 2000H
D
A

G40

DECBIN

G52
18104

OBDH
G41
D, 180FH

i1, 17FFH
H

A, M
OFEY
02u

M,A
CMPDH
G44
ENDIT

ERROR
MANY

A,B

;CHECK TO SEE IF THIS IS INDIRECT

ACCESS
; JUMP IF THERE IS ANY ACCESS DEFINITION
;DISPLAY MODE? MESSAGE

;CHECK TO SEE 1F THIS BINARY DATA

;JUMP IF IT ISNT

;CHECK TO SEE IF THIS IS DATA OR
ADDRESS

sADD THE ADJUSTMENT TO THE ACTUAL DATA

;RESET CY FLAG

;CHECK TO SEE IF THIS IS DECIMAL DATA
; JUMP IF THERE [SNT ANY DATA TYPE
DEFINED
;WE NEED TO CONVERT THIS DECIMAL NUMBER
INTO BINARY

s JUMP TO ADJUST NEW BINARY NUMBER
;THIS PROGRAM SETS OTHER PROGRAMS
STATUS TO 3E INDIRECT
;IF THE LAST ALFA ENTERED WAS AN =
;THEN JUMP
;SET UP TO CHANGE ALL PROGRAM STATUS TO
INDIRECT ACCESS

:POINT TO NEXT STATUS TO BE UPDATED
;MOVE STATUS INTO -ACC-

;MASK OUT DIRECT ACCESS FLAG

iMASK IN INDIRECT ACCESS FLAG
;STORE STATUS

sWAS THAT THE LAST STATUS UPDATE?
;JUMP IF IT WASNT

sUPDATING FINISHED GO HOME

;GET THE NEXT PROGRAM STATUS TO BE
UPDATED
;WAS THERE AN ENTRY IN SUB MANY?
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BNRY

G48

G49

Rabhanh)

G50
G46

CPIl
JZ
CALL
JC
LXI
CALL
JNC
LDAX
ANI
ORI
STAX
LDa
CPIl
JZ
JMP
LDA

CcpPI
JZ
LXI

LXI
INX

MOV
ANI
ORI
MOV
CALL

JNZ
CALL
RET
CALL
CALL
MOV
CPI
Ji
CALL
JC
LXI
CALL
JNC
LDAX
ANI
ORI
STAX
LDA
crI
JZ

JMP

00H
G41
LOOKuUP
G42
t,8000H
CMPDH
G42

D

OF Erd
021

]
1810H
038 LI
Gal
G45
1810H

0BDH
G45
D,180FH

H,17FFH
H

A,M
CF7H
044
M,A
CMPDH

G48
ENDIT

ERROR
MANY
A,B
00
G45
LOOKUP
G50

H, 8000
CMPDH
G50

D

OF 7d
0411

D
1810H
OBDH
€46

G49

s JUMP IF THERE WASNT ANY ENTRY
;SEE IF PROGRAM EXISTS

:JUMP IF IT DOESNT EXIST

:SEE IF PRCCRAM NEEDS A STATUS

;JUMP IF NO STATUS IS NEEDED

:MOVE STATUS INTO -ACC-

;MASK OUT DIRECT FLAG

;MASK IN INDIRECT FLAG

;STORE STATUS

;MOVE LSDIGIT INTO -ACC-

;IS IT A =

;GO GET ANOTHER PROGRAM TO UPDATE

; JUMP TO END

;THIS PROGRAM CHANGES THE STATUS OF A

PROGRAM TO ACCEPT

;BINARY INFO

;JUMP IF THE LSDIGIT WAS A =

;SET UP TO GET STATUS OF ALL PROGRAMS
AND CHANGE THEM TO

;B INARY

;POINT TO NEXT PROGRAM STATUS TO BE
UPDATED

;MOVE STATUS INTO -ACC-

;MASK OUT DECIMAL FLAG

;MASK IN BINARY FLAG

;STORE STATUS

;WAS THAT THE LAST STATUS TO BE
UPDATED?

;JUMP IF IT WASNT
;FINISHED UPDATING GO HOME

;GET A PROGRAM
;WAS THERE AN ENTRY IN SUB MANY?

; JUMP IF THERE WASNT ANY ENTRY

;GET ITS STATUS LOCATION

; JUMP IF THERE WAS AN ERROR

;CHECK TO SEE IF PROGRAM NEEDS A STATUS

;JUMP IF NO STATUS 1S NEEDED

;MOVE STATUS INTO -ACC-

sMASK OUT DECIMAL FLAG

iMASK IN BINARY FLAG :

; STORE STATUS }

;MOVE LGDIGIT INTO -ACC~

;SEE IF IT IS A =

;JUMP IF IT IS AND GET ANOTHER PROGRAM
TO UPDATE

;FINISHED UPDATING GO HOME
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=

oy

DCML

G53

G54

G55
G51

MOVEM
G65

GS8

LDA

CpPI
JZ
LXI

LXI
INX
MOV
ANI
ORI
MOV
CALL
JNZ
CALL
RET
CALL
CALL
MOV
CPI
JZ
CALL
JC
LXI
CALL
JNC
LDAX
ANI
ORI
STAX
LDA
CPI
JZ
JMP
MVI
INR

MOV
CPI
JZ
CPI
Jz
LXI

MVI

CALL
LXI

CALL
RC

1810H

08 DH
G51
D, 180FH

H,17FFH
H

A, M
OFAH
OAH

M,A
CMPDH
G53
ENDIT

ERROR
MANY
A,B
ovd
G51
LOOKUP
G55

H, 8000H
CMPDH
GSS

D

OFAH
0AH

D
1810i1
OBDH
G51
G54
C,00d
c

A,C
0lH
G56
024
G57
H,M3

A,0T7H

MESSAG
H, 18034

ADDRES

;THIS 5UB CHANGES PROGRAM STATUS 1O BE
PECIMAL
;WAS THE LSDIGIT A =?
sJUMP IF IT WAS
;SET UP TO CHANGE ALL PROGRAM STATUS TO
BE DeCIMAL

;POINT TO NEXT STATUS TO BE UPDATED
;MOVE STATUS INTO -ACC-

;MASK OUT BINARY AND DIRECT FLAGS
;MASK IN DECIMAL AND INDIRECT FLAGS
;STORE STATUS

;IS THIS THE LAST STATUS UPDATL?
;JUMP IF IT ISNT

;UPDATING FINISHED GO HOME

;GET A PROGRAM
;WAS THERE AN ENTRY IN 5UB MANY?

;JUMP IF THERE WERE NO ENTRIES

;GET THE PROGRAM STATUS

;JUMP IF THERE WAS AN ERROR

;SEE IF THIS PROGRAM NEEDS A STATUS

;JUMP IF NO STATUS

:MOVE STATUS INTO -ACC-

;MASK OUT BINARY AND DIRECT FLAGS

sMASK IN DECIMAL AND INDIRECT FLAGS

;STORE STATUS

;MOVE LSDIGIT INTO THE -ACC-

;SEE IF IT IS A =

;JUMP AND GET ANOTHER PROGRAM

; JUMP TO END

;TdIS PROGRAM MOVES BLOCKS OF MEMORY

;NUMBER-OF-ADDRESS COUNTER IS

INCREAMENTED

;FIND OUT WHAT ADDRESS THIS IS

;15 IT THE FIRST ONE?

; JUMP IF IT IS

;IS IT THE SECOND ONE?

;JuMp IF IT IS

: IT MUST BC THE THIRD ADDRESS SO SET UP
TO DISPLAY MESSAGE

; PUT NUMBER OF CHARECTORS TO BE
DISPLAYED IN -ACC-

; LOAD STATUS ADDRESS IN -HL- AND GET AN
ADDRESS

;RETURN IF THERE WAS AN ERROR IN THE
suB




PUSH
MOV

CpPI
JNZ
POp
POP
pPOP

H
p 1 CALL
‘ f JNC

LXI
MVI
CALL
LXI

- CALL
LHLD
PCHL
G63 CALL
CALL

RET

C56 LXI
JMP

GS7 LXI
r JMP
END

.
'

H

CMPDH
G63
H,M4
A,07H
MESSAG
it, 3FFFH

BELL
182AH

MOVE
ENDIT

H,M1
G58
H,M2
G58

;SAVE THIS ADDRESS
;SEE IF THIS IS THE LAST ADDRSS WE HAVE
TO GET

; JUMP IF IT ISNT THE LAST ONE
;PUT THE NEW MIN ADDRESS IN -BC-
; PUT THE OLD MAX ADDRESS IN -DE-
; PUT THE OLD MIN ADDRESS IN -HL-
;SEE IF MAX [S LESS THAN MIN
;JUMP IF IT ISNT

;DISPLAY MINDMAX MESSAGE

;ERROR 50 RING BELL AND START OVER
AGAIN

; JUMP TO ESCAPE LOCATION

;NOW MOVE THE DATA
;FINISHED SO DISPLAY END MESSAGE
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COMPA

COMPD
Gl23

G115

Gl17

STITLE
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
MVI

STA

JMP

MVI

STA

MVI

INR

MOV

cpPl
Jz

LXI

MVI
CALL

“BBIMS2 WRITTEN BY JIM MANLEY THIRD OF SIX"
RECEV
TRNSMT
G48
LDBUFF
TTYLNK
MOVE
FEPROM
BIN

M4

M5

M6

M7

M9

M1l
TRMOUT
ERROR
CLEAR
READ
DISPL
COMPA
COMPD
ALTR
GETDAT
ALREAD
ADDRES
BELL
MESSAG
DSADDR
DSDATA
NMREAD
CMPDH
ENDIT
DECBIN
A,O0FFH ;;IDENTIFY AS MEMORY VERSES MEMORY
184EH

G123
A,00H ;IDENTIFY AS MEMORY VERSES DATA
184EH
C,00H ;THIS SUB COMPARES A BLOCK OF MEMORY TO
A BYTE OR TO
C ;ANOTHER BLOCK OF MEMORY,-C- IS
COUNTING HOW MANY
A,C ;ADDRESS WE HAVE,NOW WE ARE CHECK WHICH
ADDRESS WE ARE GETTING
O1H ;IS IT THE FIRST ONE?
G116 ;JUMP IF IT IS,AND SET UP TO DISPLAY
MESSAGE
H,MG5 ; IT MU5T BE THE SECOND ADDRESS SO SET
UP TO DISPLAY MESSAGE
A, O8H
MESSAG
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LXI H,1605H ;LOAD -HL- WITH STATUS ADDRESS
CALL ADDRES
JC G145 ;RETURN IF THERE WAS AN ERROR IN SUB
PUSH D ;:SAVE ADDRESS
MOV A,C ;CHECK IF THIS IS THE LAST ADDRESS WE
- HAVE TO GET
L cri 02H
v INZ C115 ;JJMP IF ITS NOT AND GET ANOTHER
' ADDRESS
T LXI H,Mil ;DISPLAY AGAINST MESSAGE
i MVI A,071
} CALL MESSAG
- LDA 184EH ;IS THIS MEMORY VERSES MEMORY OR VERSES
L DATA?
' ORA A
JM G120 ;JUMP IF IT IS MEMORY VERSES MEMORY
] LXI H,18054 ;LOAD -HL- WITH STATUS ADDRESS
: CALL GETDAT ;GET A DATA BYTE
| Jc G145 ;RETURN IF THERE WAS INCORRECT MODE
'~§ POP D ;GET BACK MAX ADDRESS AND PUT IN -DE-
POP i ;GET BACK MIN ADDRESS AND PUT IN -HL-
E PUSH PSW ;SAVE -ACC-
: CALL CMPDH ;IS MIN GREATER THAN MAX?
; Jc G122 ;JUMP IF IT WAS AND DISPLAY MIND>MAX
' MESSAGE
G131 POP PSW ;GET BACK DATA
CMP M ;IS (HL)=-ACC- ?
PUSH H
’ POP B
, PUSH PSW
. MOV A,M
CNZ COMPSB ;CALL IF IT ISNT AND DISPLAY ADDRESS
AND DATA
CALL CMPDH ;IS5 THIS THE LAST COMPARISON?
JINZ G124 ;GO AND POINT TO NEXT COMPARISON
LOCATION
POP PSW
G126 CALL ENDIT ;FINISH UP
RET
Gl24 INX H
JMP G131
G122 POP PSW ;DISPLAY MIND>MAX MESSAGE
LXI H,M4
MV A,O07H
G118 CALL MESSAG
LXI H, 3FFFH ;RING BELL
CALL BELL
) G145 LHLD 182AH
i PCHL
‘ G136 CALL CLEAR
JMP G145
G116 LXI H,M5
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Gl2u

G130

COMPSB

G134

JMP
LXI
CALL
JcC
Mov
MOV
POP
POP
CALL
JC
LDAX

CMP
CN2Z

G117
H, 18054
ADDRES
G145
B,D
C,E

D

H
CMPDH
G122

B

M
coMPSB

CMPDH
Gl26
B

H
G130
H

D

PSW
CLEAR
D,B
E,C

H, 1805H
DSADDR
PSW
A,OA0H
TRMOUT
PSW
DSDATA
B

READ

B

98 H
G136
8DH
Gl34
PSW
D

H

A,07d
H,MY
B,70044
5

ME LA

. s LL‘

;LOAD -HL- WITH STATUS ADDRESS

;GET AN ADDRESS

;RETURN IF THERE WAS AN ERROR IN SuU8
;sMOVE -DE- INTO -3BC-~

;GET BACK MAX AND PUT IT IN -DE-

;GET BACK MIN AND PUT IT IN -HL-

;CHECK IF MIN>MAX

;JUMP IF MIN>MAX

;MOVE WHATS IN -BC- AND COMPARE IT TO
WHATS IN -HL-

;CALL IF THEY ARENT EQUAL AND DISPLAY
DATA AND ADDRESS

;CHECK IF THIS IS THE LAST ONE

;FINISH UP

;POINT TO NEXT LOCATION TO BE CHECKED

;THIS SUB DISPLAYS DATA AND ADDRESS AND
WAITS FOR A CR

;CLEAR ALL DISPLAYS FIRST
;sMOVE -BC- INTO -DE~ TO BE DISPLAYED

;LOAD ~-HL- WITH STATUS ADDRESS
;DISPLAY THE ADDRESS

;OUTPUT A SPACE

;DISPLAY DATA
sWAIT IN LOOP UNTIL SPACE

;IS IT AN ESC , IF IT IS THEN GO HOME

;THIS SUB ALTERS A MEMORY LOCATION
;SET UP TO DISPLAY ADDRESS MESSAGE
;OFFSET THIS MESSAGE

LOAL -HL- WITH OTATUS ADDRESS




G95

o G104

G105

PREPP YR

G97

G96

s —

v

G99

i G151
G152
P J G150

G100

GETDAT

JcC
LXI
CALL
CALL
MVI
CALL
LDAX
CALL
MVI
CALL
PUSH
MVI

STA
CALL
Jc
POP
STAX
INX
JMp
LDA
ORA
I
POP
JMP
MOV
CprIl
JZ
LXI
MVI
CALL
LXI
CALL
LHLD
PCHL
XRA
STA
JMp
PUSH

XRA

STA
CALL
MVI

STA
Jc
MOV
cprPl
MOV
Jz

G99

H, 1801H
CLEAR
DSADDR
A, OAOH
TRMOUT
D

DS DATA
A, OADH
TRMOUT
D

A, OFFH

18494
GETDAT
G96

D

1

D

G95
18494
A

G100

D

G97
A,B
054
G152
H,M9
A,05H
MESSAG

H, 3FFFH

BELL
182AH

A
1849H
G150
H

A

1848H
ADDRES
A,OFFH

1848H
G139
A,D
00
AE
G133

; JUMP IF THERE WAS AN ERROR IN SuB
;DISPLAY THE ADDRESS
;OUTPUT A SPACE

;LOAD -ACC- WITH DATA
;DISPLAY THE DATA

;SET UP FLAG TO TELL SUB GETDAT TO
RETURN

;GET DATA
; JUMP IF MODE ERROR

;STORE NEW DATA
;POINT TO NEW LOCATION TO CHANGE

;CHECK TO SEE IF MODE ERROR OCCURED
; JUMP IF ERROR

;JUMP TO POINT TO NEXT ADDRESS
;CHECK IF MODE ERROR OCCURED IN SUB

;JUMP IF IT IS
;DISPLAY ERROR MESSAGE

;SET UP TO RING BELL

;CLEAR GETDAT FLAG

;THIS SU3 GET A DATA BYTE,ALSO CAN
RETURN UPON 0000 ENTRY
;SET UP TO CLEAR ADDRESS FLAG IN
ADDRESS SuUB

;G THE DATA

;SET UP TO SET ADDRESS FLAG IN ADDRESS
sus

; JUMP IF THERE WAS AN ERROR IN SUB

;CHECK TO SEE IF MSBYTE OF -DE- IS 00

;JUMP IF GOOD DATA
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LXI H,M7 ;SET UP TO DISPLAY BAD DATA MESSAGE
3 MVI A,08H
; CALL MESSAG
LXI H,3FFFH ;SET UP TO RING BELL
CALL BELL
L MVI B,04H ;SET -B- TO BE 4 FOR ERROR
: G132 STC ;SET THE CARRY TO SHOW GENERAL ERROR
: G133 POP H
RET
G139 MoV A,B ;WAS THERE A MODE ERROR?
cpI 0SH
Jz G132 ;JUMP IF THERE WAS
A CPI1 00H ;SEE IF WE ARE TO RETURN ANY WAY
' Jz G137 ; JUMP TO CHECK FLAG
p G135 LXI H, 3FFFH ;SET UP TO RING BELL AND GO GET GOOD
' DATA
| CALL BELL
‘3 POP H
{ JMP GETDAT
G137 LDA 1849H ;CHECK RETURN FLAG
ORA A ,
Jp G135 ;GO RING BELL AND GET GOOD DATA BECAUSE
NOT SUPPOSED TO RETURN
f XRA A ;CLEAR THIS FLAG FOR NEXT SU3
} STA 1849H
. JMP G132 ;FINISH uP
DECBIN PUSH D ;:THIS SUB CONVERTS DECIMAL NUMBER IN
-HL- INTO BINARY
y PUSH B
PUSH PSW
P MOV A,H ;CHECK EACH DIGIT AND MAKE SURE IT HAS
NO LETTERS IN IT
ANI CFH
CPI OAH
JNC G127
MOV A,H
ANI OFOH
CPI OAOQH
JINC G127
MOV A,L
ANI OFH
CPI OAH
JNC G127
MOV A,L
ANI OFOH
_ ' CPI 0A OH
! JNC G127
LXI D,0000H ;SEE IF WORD IS 0000
CALL CMPDH
Jz G125 ;JUMP IF IT IS
LXI D,8191H ;SEE IF WORD IS GREATER THAN MAX MEMORY
‘ CALL CMPDH
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Glo1

Glll
Gllo

G128

G138

JC

PULH
LXI
SHLD
LXI
MOV
DCR
STA
LXI
DAD
LXI
MOV
DCX
MOV
DCX
XTHL
PUSIi
MOV
MOV
MOV
AUD
JC
DAA
JNC
INR
MOV
MOV
ADD
DAA
MOV
XCHG
POP
CALL

Ji

JNC
MOV
MOV
PUSH
LHLD
MOV
RAL
MOV
MOV
RAL
MOV
SILD
POP

XTHL

Gl27

|

1, 00004
184AH
H,BIN
A,L

A

184FH
B,00194
o}
8,00004
D,M

d
CMPpDU

G102

G138
3,b
c,t

H
184AH
A,L

L,A
A,H

H,A
184AH
H

;JUMP IF IT IS AND DISPLAY ERROR
MESSAGE THEN GO HOME

;SET BINARY TO 0000

;STORE BINARY EQUIVALENT

;POINT TO DECIMAL LOOK UP TABLE
;FIND END OF TABLE

;STORk FIRST LOCATION FOR LATER USE

;SET NEW DECIMAL TO 0000
;GET DECIMAL FROM MEMORY |

;NOW DECIMAL NUMBER IS IN -DE~-
; EXCHANGE NUMBER TO CONVERT AND POINTER
;SAVE NUMBER TO CONVERT

;PUT NEW DECIMAL NUMBER INTO -HL-
;ADD -HL- TO -DE- AND DECIMAL ADJUST

;MOVE -HL- INTO -DE-
;GET BACK NUMBER TO BE CONVERTED
;SEE IF THIS ADDITION DOESNT GO HIGHER
THAN NUMBER TO BE CONVERTED
;HAVE TO SET THE CY BEFORE ROTATING
INTO BINARY
; JUMP IF IT WAS

; SAVE NUMBER TO BE CONVERTED
;GET BINARY EQUIVALENT THAT WE SAVED
;ROTATE IN THE CY BIT

:SAVE BINARY EQUIVALENT

;GET BACK NUMBER TO BE CONVERTED BUT
ONLY TO CORRECT STACK

;NOW SWITCH NUMBER TO B8E CONVERTED WITH
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G125

G109

Glo2

G127

DISPL

G813

G85

G86

G87

LDA
CMP
JNZ

POP
LHLD
POP
POP
POP
RET
DAA
INR
JcC
JMP
STC
JMPp
LXI
MVI
CALL
LXI
CALL
LHLD
PCHL
LDA

ORA
Jp

MVI
INR
MOV

CprPI
Jz
LXI
MVI
CALL
LXI
CALL
Jc
PUSH
MOV

Cpl
JNZ
POP
POP
CALL
JC
CALL
XCHG
MOV

184FH
L
Glo1l

H
184AH
PSW

B

D

H
Glll
Gllo

G128

DECIMAL POINTER
;IS THIS THE LAST LOOKUP LOCATION?

; JUMP IF THE COMPARISON A WHILE BACK
WAS EQUAL

;CORRECT STACK

;PUT BINARY CONVERSION INTO -HL-

H,M9 ;DISPLAY ERROR AND GO HOME

A,054
MESSAG
H,3FFFH
BELL
182AH

18554

A
G171
c,ooH
C
A,C

014
G84

;SET UP TO RING BELL

;THiIS PROGRAM DISPLAYS DATA LOCATED
BETWEEN TO ADDRESSES

;IF CONSOLE IS ACTIVE DISPLAY ERROR

:~C- IS NUMBER-OF-ADDRESS CQUNTER

;FIND OUT WHICH ADDRESS WE ARE LOOKING
FoRr

;IS IT THE FIRST ONE?

;JUMP IF IT IS

H,M6 ;SET UP TO DISPLAY MEGLSAGE

A, 038H
MESSAG
H, 1800H
ADDRES
G94

D

A,C

02H
G83

D

H
cCMpPDH
G90
CLEAR

A,L

;PUT STATUS ADDRESS INTO -HL-

;GET AN ADDRESS

;JUMP IF THERE WAS AN ERROR IN SUB

;SAVE ADDRESS

;IS THIS THE LAST ADDRESS WE HAVE TO
GET 2

;JUMP IF IT ISNY

;GET BACK MAX AND PUT IT IN -DE-
;GET BACK MIN AND PUT IT IN ~HL-
;MAKE SURE MIN ISNT GREATER THAN MAX
;JUMP IF MIN IS GREATER THAN MAX

;PUT MIN ADDRESS INTO -DE-
;SET LOW NIBBLE MAX TO F AND LOW NIBBLE
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Gl74

G173

-+ e g ¢ g Mo 1

- — ..

G129

' Gl21

G172

G171

G93

ORI
MOV
Mov
ANI
MOV
PUSH
LXI
CALL
MVI
CALL
IN
RRC
RRC
JNC
IN
ORI
CpPl
JZ
IN

RRC
RRC
JNC
IN
LDAX
LXI
CALL
POP
CALL
JZ
PUSH
INX
MOV

ANI
Jz
crl
JNZ
MVI
CALL
MVI
CALL
JMP
CALL
RET
CALL
LHLD

OFH
L,A
A,b
OFOH
E,A

H

H, 18008
DSADDR
A,CAOH
TRMOUT
91n

Gl21
904
80H
98H
G93
91H

G129
90H

8
H,1800H
DSDATA
H
CMPDH
G93

H

D

A,E

OFH
Gl72
08H
G173
A, 8DH
TRMOU'T
A, 8AH
TRMOUT
G174
ERROR

ENDIT
182Ad

H,Mm5
G85
H,M4

MIN TO 00

;PUT STATUS ADDRESS INTO -HL-
;OUTPUT A SPACE

;15 ENTRY FROM TERMINAL PRESENT?

;JUMP IF NO ENTRY
;CHECK FOR ESCAPE CHARECTOR

;IF ESCAPE THEN TERMINATE PROGRAM
;LOOK FOR NEXT ENTRY,STAY IN LOOP UNTIL
ANOTHER ENTRY

:GET DATA TO BE DISPLAYED
;i PUT STATUS ADDRESS INTO -HL-
;DISPLAY DATA

;CHECK TO SEE IF THIS IS THE LAST ONE

;s JUMP IF IT 1S THE LAST ONE

;SAVE MAX LOCATION

;POINT TO NEXT LOCATION TO BE DISPLAYED

;IF THE LSNIBBLE IS A 0 OR 8 THEN
OUTPUT CR LF

;OUTPUT A CR LF

;CALL ERROR IF CONSOLE IS ACTIVE

sFINISHED

;SET UP TO DISPLAY MIN>MAX MESSAGE
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.} MVI A,07H
] CALL MESSAG
F | LXI H, 3FFFH ;SET UP TO RING BELL
4 CALL BELL
1 RET
o G94 MOV A,B ;CHECK TO SEE IF MODE ERROR OCCURED
24 CPI OSH
l RZ ;RETURN IF MODE ERROR
‘ LXI H,3FFFH ;RING BELL THEN TRY FOR A GOOD ADDRESS
: CALL BELL
¥ JMP G86
| ¢ FEPROM XRA A ;THIS PROG OUTPUTS DATA TO FAKE EPROM
k. ouT 0A 3H
b LXI H, 24004 ;MOVE FROM 2400 TO 24FF TO FLEQO
i LXI D, 24FFH
LXI B,0FEQQH
CALL MOVE
LXI H, 25004
LXI D, 25FFH
LXI B,0OFF00H;MOVE FROM 2500 TO 25FF TO FF00
CALL MOVE
MVI A,O0lH
ourt OA 3H
CALL ENDIT
; RET
-t TTYLNK MVI A,OFDH ;PROGRAM FOR COMMUNICATIONS BETWEEN
' 4 BALLOON AND GROUND
STA 1828H ;LOAD LOOP COUNTER WITH -3
MVI A,0BOH ;LOAD TIMER WITH STARTING COUNT USED ]
:, FOR TIMING MAX LENGTH OF TRANS
ouT 0D 3H
MVI A,OFFH
ouT 0D 2H
ouT 0D 21
LDA 1829H ;USART OR TM LINK?
RAL
JC G103 ;JUMP IF USART
LHLD 19AEH
MOV A,M
Gloeé cpI 054
JNZ G48 ; JUMP IF NOT AN ENQUIRE CHARECTOR
G78 LDA 19B1H :GET COMMAND BYTE
CPI 01lH ;IS IT A PAGE CONSTRUCTION COMMAND? 1
JZ G79 ; JUMP IF IT IS
: ] CPI 02H ;1S IT A BOOK RUN COMMAND?
ﬁ Jz G80 ;JUMP IF IT IS
i CPI 044 ;IS IT A PAGE RUN PROGRAM?
Jz G8so0 s JUMP IF IT IS
CPI C8H ;IS IT A DUMP COMMAND?
Jz G81 ;JUMP IF IT IS
CPI 204 ;IS8 IT A WAIT COMMAND?
. Jz G8l ;JUMP IF IT IS
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G70

Ggs

G2
G79

Gs0

E G8l

CpPl
JZ
cpl
JZ
MVI
CALL
MV
CALL
MVI
CALL
MVI
CALL
MVI
CALL
MVI
CALL
MVI1
STA
MVI
STA
JdMp
LXL
Jmp
CALL
JMp
LXI
JMPp
LXI
JMP
LXI
LXI
MOV
CALL
CALL
INX
JNZ
LDA
INK
STA
JNZ
MVI
CALL
JC
CPI
NYA
CPl
JZ
CPI
JZ
CpPI
JC

CPIL

404

G81

104

G838
A,02H
TRNSMT
A,03H
TRNSMT
A,02H
TRNSMT
A, 031
TRNSMT
A,02H
TRNSMT
A, 031
TRNSM T
A, 404
198 1H
A,03H
198 2H
G48
D,193EH
G72
TRNSMT
G48
D,19€24d
C72

D, 1Y86H
G72
D,1982H
H, 1930l
A,M
TRNSMT
CMPDH

H
G71
1828H
A
18284
G78

B, 0BOH
RECEV
G48
iBH
G48
15
G74

0 il
G76
30H
G75
40H

;IS IT A CONTINUE COMMAND?
;JUMP IF IT IS

;IS5 IT A GO TO COMMAND?
;JUMP IF IT IS

i TRANSMIT AN STX CHARECTOR

;CLEAR COMMAND

;GET END ADDRESS
;GET END ADDRESS

;GET END ADDRESS

;GET STARTING ADDRESS

;GET A CHARECTOR

;TRANSMIT CHARECTOR

iWAS THIS THE LAST TRANSMITION?

;JUMP IF I'" WASNT THE LAST ONE
iGET LOOP COUNTER AND INCREAMENT

;GET BACK CHARECTOKS OR ABORT OR REPEAT
; JJUMP IF ERROR
{JUMP IF ABORT COMMAND

;15 IT A REPEAT CHARECTOR

;JUMP IF IT 18

IS IT AN ETX CHARECTOR?

;JUMP IF IT IS

;IS THERE DATA TO BE DISPLAYED?
iJUMP IF THERE ISNT
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G75
G76

G74

G103

Jz
QuT
INR
JNZ
MVI
CALL
MVI
CALL
MVi
CALL
LDA
CPI
Jz
MVI
STA
MVI
STA
JMp
MVI
STA
JMP
IN
RAR
RAR
JNC
IN
JMP
END

G75
904

B

G73

A, 8DH
TRMOU'T
A, BAH
TRMOUT
A, OAAH
TRMOUT
19B81H
204
G48
A,40H
1981H
A,03H
198 2H
G48

A, OFDH
1828H
G78
O0C1lH

G103
0COH
G106

;IF WAIT COMMAND DONT RESET MESSAGE

;CLEAR COMMAND ODEFINITION

;LOAD LOOP COUNTER WITH -3

;GET CHARECTOR




o

STITLE
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOUBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOUBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

"BBIMS3 WRITTEN BY JIM MANLEY
m45
M43
M44
GOTOBB
MAIN
LOoP
RATIO
M30
M31
M32
AMU
TIME
MASK
IDNUM
RPAGE
RBOOK
NPAGE
bump
CONT
WAIT
M12A
RECEV
TRNSMT
LDBUFF
M4

M5

M6

M7

M13

B INCON
GETDAT
FILL
BELL
FILLM
TRMOUT
SWITCH
ERROK
DECBIN
BINDEC
GOTO
ADDRES
CMPDH
ENDIT
MESSAG
CLEAR
DSDATA
DSADDR
READ
BIN
TERMIN
G582
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BINDEC

YIRS

B gt
-

>

G188

e T gty & e are - -

Gl9l
G190

G193

G189

GLOBAL TRMOUT
GLOBAL BAUD

PUSH

PUSH
PUSH
MVI

STA
XRA

STA
LXI

LXI
MOV

RAR
MOV
JNC
MOV
ADD

JC

DAA
JINC
INR
MOV
INX
MOV
aDD
DAA
MOV
INX
LDA
INR
STA
JNZ

Mov
LDA
RLC
JNC
MOV
MOV
POP
pPop
POP
RET
DAA
INR
JC

H

B
PSW
A, OF8H

184FH
A

182CH
H,BIN

B,0000H
AL

B,A

H
184FH
A
184FH
G188

E,D
182CH

G198
D,B
E,C
PSW
3

H

Gl9l

;THIS SUB CONVERTS BINARY WORDS INTO 4
PLACE DECIMAL

;THIS IS OUR LOOP COUNTER 8 FOR 8 BITS
PEYR BYTE
;STORE IN BUFFER
;THIS IS TO DETERMINE IF MSBYTE HAS
BEEN PROCCESSED

;LOAD -HL- WITH BECINNING OF LOOK UP
TABLE
;LOAD -BC- WITH DECIMAL ZERO
;-DE- CONTAINS BINARY DATA TO BE
CONVERTED
;CHECK FOR A SET BIT

s JUMP IF NOT SET

:GET DECIMAL EQUIVALENT

:ADD TO WHATS IN MEMORY AT LOCATION
-HL-

i JUMP IF WE NEED TO ADD TO NEXT BYTE

sADJUST DECIMAL

s JUMP IF NO CARRY OUT OF FIRST BYTE

;ADD ONE TO -B- IF CARRY

;ADJUST DECIMAL

;POINT TO MSBYTE OF EQUIVALENT

;GET MSBYTE OF DECIMAL EQUIVALENT

;ADD TO BYTE POINTED TO BY -HL-

;ADJUST -ACC-

;POINT TO NEXT BIT EQUIVALENT
; INCREAMENT BIT COUNTER

;JUMP AND CONTINUE WITH NEXT IF NOT
DONE

sMOVE MSBYTE OF BINARY INTO -E-

;JUMP IF THIS SECTION WAS ALEADY DONE

;JUMP IF IT WASNT
;MOVE DECIMAL NUMBER INTO -DE-

sADJUST DECIMAL
;ADD ONE TO MSBYTE OF DECIMAL
;IF A CARRY OUT OF DECIMAL ADJUST




Gl92

Gly8

DSDATA

G213

G8l

JMp
INX
Jmp
MVI
5TA
MVI
STA
JMp
MVI

LXI
LXI
DAD
CALL
LXI
CALL
RC
XCHG
PCHL
PUSH

PUSH
MOV
MOV
RRC
RRC
RRC
JC
MVI
CALL
MOV

ANI
CALL
STA
MOV
ANI
RRC
RRC
RRC
RRC
CALL
STA
MoV
ANI
CALL
STA
POP
POP
RET
MOV

oo % 2. Sl

. e et e T e . L e

INCREAMENT -B-
Gl9v
H ;CORRECT POINTER
G193
A,OFFH  ;SET FLAG THAT WE HAVE DONE PART ONE
182Cd

A, OF8H
184FH
Gi8s
A,071H ;THIS PRUOGRAM GIVES PROCCESSOR CONTROL
AT LOCATION XXXX
H,M5
D,0004i1 ;O0FFSET THIS MESSAGE
D
MESSAG
H, 18074
ADDRES
D :THIS SUB SEPARATES DATA INTO TO
NIBBLES AND DISPLAYS
PON ;THEM ,IT ALSO CONVEKRTS IF NEEDED
E,A ;SAVE DATA IN -E-
A,M ;CHECK TO SEE IF CONVERTION IS NEEDED
;MOVE BINARY FLAG INTO -ACC-
G8l ;JUMP IF IT IS ALREADY IN BINARY
D, 00H ;SET UP TO CONVERT -DE-
BINDEC
A,D ;NOW SEPARATE INTO 3 NIBBLES AND
DISPLAY
QF H sMASK OUT HIGH NIBBLE
TRMOUT
38054 ;DISPLAY IT
A,E
OF Ol sMASK OUT LOW NIBBLE
iMOVE HIGH NIBBLE INTO LOW NIBBLE
TRMOUT
3806t ;DISPLAY IT
AL
OFH
TRMOUT
38074 ;DISPLAY v
PSW
D
A,E ;ALREADY BINARY SO DISPLAY ONLY 2
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ANI
RRC
RRC
) RRC
e RRC
e CALL
o . STA
MOV
‘ ANI
e § CALL
| STA
[ JMP
: DSADDR PUSH

PUSH
PUSH
MOV
RRC
Jc
LXI
DAD
XCHG
RRC
RRC
Jc
CALL
, G82 MoV
: ANI
o RRC
RRC
RRC
RRC
CALL
STA
MOV
ANI
CALL
STA
MOV
ANI
RRC
RRC
RRC
: RRC
:! CALL
STA
MOV
ANI
CALL

STA
t

. N N
Ve P IR e st ey

o

. P T, - -~
NIBBLES
OFOH sMASK OUT HIGH NIBBLE
TRMOUT
3806GH ;DISPLAY IT
A,E
OFH sMASK OUT LOW NIBSBLE
TRMOUT
3807H
G213
H ;THIS SUB SEPARATES ADDRESS INTO 4
NIBBLES AND DISPLAYS
D ;s THEM IT ALSO CONVERTS IF NEEDED
PSW
A, ; PUT THE STATUS INTO THE -ACC-
;CHECK FOR CIReCT ACCESS FLAG
G82 ;s JUMP IF NO ADJUSTMENT 1S NEEDED

H, OEOOOH;SUBTRACT 2000H FROM ADDRESS
D

;15 DATA BINARY

G82 ;JUMP IF IT IS
BINDEC ;CONVERT IF NEEDED
A,D ;WE WILL NOW DISPLAY -DE-
OFOH ;MASK OUT HIGH NIBBLE
TRMOUT
3800H ;DISPLAY IT
A,D
QFH ;MASK OUT LOw NIBBLE
TRMOUT
3801H ;DISPLAY IT
A,LE
OF OH sMASK OUT HIGH NIBBLE
TRMOUT
3802H ;DISPLAY IT
AE
OFH ;MASK OUT LOW NIBBLE
TRMOUT
38034 ;DISPLAY 17
PGW
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BAUD

G171

POP
popP
RET
LXI

MVI
CALL
LXI
MVI
MOV
CALL
JC
LXI
LXI
CALL
JZ
LXI
LXI
CALL
JZ
LXI
LXI
CALL
JZ
LXI
LXI
CALL
JZ
LXI
LXI
CALL
J2z
LXI
LXI
CALL
JZ
LXI
LXI
CALL
Jz
LXL
LXI
CALL
JNZ
MV1
ouT
MOV
outT
nov
ouT
CALL
RET

o

H
H,M13

A, 048
MESSAG
H, 18504
A, 054
M, A
ADDRES
G28
B,1280
H, 00754
CMPDH
G171
B,e73
H, 0110H
CMPDU
G171

B, 320
H, 03004
CMEDH
G171
B,160
tH, 06004
CMPDH
G171
8,80

H, 12004
CMPDY
G171

B, 40

H, 24004
CMPDH
G171

B, 20

H, 48004
CMPDH
G171

B, 10

H, 9600H
CMPDH
G28

A, 3EH
0D 34
A,C

00 0H
A,B

0D OH
ENDIT

;Tils SUB CHANGES THE BAUD RATE FOR
TERMINAL USE

;OET UP TO DISPLAY RATE

;LOAD -HL- WITH FAKE STATUS ADDRESS

;SET DIRECT AND sINARY FLAGS

;STORE STATUS

;G BAUD RATE

s JUMP IF ERROR

;LOAD DIVIDER FOR 75 BAUD

;JUMP IF 75 BAUD

;110 BAUD

;300 BAUD

;600 BAUD

;1200 3AUD

;2400 BAUD

;4800 BAUD

;9600 BAUD

;SET UP TO TURN ON SYSTEM USART CLOCK

;OUTPUT DIVIDER
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G28 CALL ERROR

RET
SWITCH LDA 1855H  ;THIS SUB SWITCHES THE OUTPUT AND INPUT
DEVICE TO THE OPPOSITE OF WHICH IT WAS
RAL
CcMC
RAR
STA 1855H
IN 0B 2H ;NOW COMPLIAMENT CONSOLE LED
ANI 024 ;REMOVE ALL BITS BUT THE 2ND
CMA ;COMPLIAMENT BIT 2
ANI 02H
RRC ;ROTATE INTO LSBIT
ORI 024
ouT 08 3H
CALL ENDIT  ;FINISHED GO HOME
RET
ASCONV CPI 0B OH ;THIS SUB CONVERTS ASCII TO SYSTEM
' BINARY
RC ;1S IT GREATER THAN OR EQUAL TO A 0?
CPI 0BAH ;1S IT LESS THAN AN A?
JNC G8 ; JUMP IF ITS NOT
sul 0B Ol ;CONVERT TO BINARY 0 TO 9
RET
G8 CPI OC1H ;1S IT GREATER THAN OR EQUAL TO AN A?
RC ;RETURN IF IT ISNT
CPI 0C 74 ;IS IN LESS THAN A G?
RNC ;RETURN IF IT ISNT
SuI 0B 7H ;CONVERT TO BINARY A TO F
RET
BINCON RAL :THIS SUB CONVERTS SYSTEM BINARY TO
AGCII
Jc G29 ;JUMP IF MSBIT IS SET THIS MEANS
ALREADY IN ASCII
RAR
CPI OAH ;IS IT LESS THAN A?
JNC G31 ;JUMP IF ITS NOT
ADI 0801 ;CONVERT TO ASCII 0 TO 9
RET i
G29 RAR !
RET
G31 ADI 0B 7H ;CONVERT TO ASCII A TO F
RET
FILLM MVI c,00H ;THIS PROGRAM FILLS DEFINED MEMORY WITH
DEFINED DATA
G66 INR C sTHIS TELLS YOU WHAT ADDRESS POSITION
YOU ARE FILLING
MOV A,C ;FIND OUT WHICH ONE YOUR FILLING AND \
DISPLAY MESSAGE f
CPI 01H ;IS IT THE FIRST ONE ? ;
Jz G67 ; JUMP IF IT IS !
LXI H,M6
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G6Y

G71

Ge67

G72

G68

G73

MVI
CALL
LXI
CALL
JC
PUSH
MOV

cprIl
JNZ
LXI
LXI
DAD
MVI
CALL
LXI
CALL
JcC
POP
POP
PUSH
CALL
JcC
POP
CALL
CALL
RET
LHLD
PCHL
LXI
MVI
CALL
LXI
POP
CALL
RE'T
LXI
JMP
MOV
CPI
Jz
CPI
JZ
LXI
CALL
Jup
MOV

CpPl
JINZ

A, (G8H
MESSAG
H, 18021
ADDRES
G72

D

A,C

024

G66
H,mM7
D,0004d
b

A,044
MESSAG
H,1802H
GETDAT
G79

D

H

PSW
CMPDH
G77

PSW
FILL
ENDIT

182AH

H,M4
A,07H
MESSAG
H, 3FFFH
PSW
BELL

H,M5
G69
A,B
05H
G79
ooH
G73

H, 3FFFH
BELL
G71

A,C

01H
Gés

;PUT STATUS ADDRESS IN -HL-~

;GET AN ADDRESS

; JUMP IF THERE WAS AN ERROR IN THE SUB

;SAVE THE ADDRESS

;FIND QUT IF THIS IS 'fHE LAST ADDRESS
NEEDED

;JUMP IF IT ISNT THE LAST ONE
;SET UP TO DISPLAY DATA MESSAGE
;OFFSET THIS MESSAGE

;SET UP TO GET A DATA BYTE

; PUT MAX ADDRESS INTO -DE-
;PUT MIN ADDRESS INTO -HL-
;SAVE FILLER

:SEE IF MAX IS LESS THAN MIN
; JuMPp IF IT IS

;GET BACK FILLER

;FILL MEMORY WITH FILLER

;SET UP TO ESCAPE

sOET UP TO DISPLAY MINDMAX

;JUMP TO DISPLAY MESSAGE

;FIND OUT WHAT ERROR IS PENDING

;IS IT A MODE ERROR?

;RETURN IF IT IS

;IS IT A 0000 ADDRESS?

;JUMP TO FIND OUT IF STANDARD FILL IS
TO BE USED

;SET UP TO RING BELL AND TRY FOR A GOOD

ADDRESS

;1F ADDRESS COUNTER IS 1 THEN STANDARD
FILL IS USED

;TRY FOR A GOOD ADDRESS
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f# LXI H, 20004 ;SET UP FOR STANDARD FILL

LXI D, 27FFH
MVI A, OFFH
JMP G74 ;JUMP TO FILL
TERMIN IN 91H
RAR
RAR
JNC TERMIN ;JUMP 1F NO DATA
IN 90H ;READ IN DATA
ORI 80H
PUSH B
: MOV 8,A :SAVE DATA
LDA 18EAH :GET RETURN FLAG
RAL
- | MOV A,B
2 POP B
] CNC ASCONV ;CALL IF NOT SET
JMP G5B 2
TRMOUT PUSH B ;THIS SUB DISPLAYS -ACC- ON TERMINAL
PUSH PSW
LDA 1855H ;1S TERMINAL ACTIVE?
ORA A
Jp Gl7 ;:JUMP IF IT ISNT ACTIVE
CALL BINCON ;CONVERT TO ASCII
. MOV B,A
;r G181 IN 91H ;TEST FOR ERRORS AND READINESS
] RAR
JNC G181 ; JUMP IF NOT READY
MOV A,B
i ouT 90H ;DISPLAY
. Gl7 poP PSW
POP B
RET
TRNSMT PUSH B ;THIS SUB TRANSMITS DATA TO BALLOON
MOV 8,A :SAVE DATA :
Gl IN O0C1H ;WAIT FOR TRANSMITTER READY
RAR
JNC Gl ;JUMP IF TRANSMITTER NOT READY
MOV A,B
ouT 0COH ;TRANSMIT DATA
POP B
RET
RECEV PUSH H ;THIS SUB RECEIVES DATA FROM BALLOON
PUSH D ]
, ‘ G2 IN 91H ;CHECK IF THERE IS TIME LEFT
'H RLC
. JNC G3
LDA 18294 ;WHICH TRANSMITTION MEDIA IS USED?
RAL
JC G7 ; JUMP IF MEDIA IS USART

CALL LDBUFF ;TRANSITION MEDIA IS TM
‘ MOV A,M :GET NEW BUFFER DATA AND CHECK FOR SYNC




]
CPI 90H
3 Jz G83 ;JUMP IF IN SYNC
3 LHLD 182AH
3 LXI SP, 1CO0H
PUSH H
PCHL
G83 LDA 196EH :GET STATUS BYTE
ANI 04H ;IS THERE DATA IN TTY LCCATION?
Jz G2 ;JUMP IF NO DATA YET
LHLD 19AEH ;GET LOCATION OF TTY BYTE
‘ MOV A,M ;GET TTY DATA
4 G6 POP D
: POP H
ORA A
3 3 RET
& G3 STC ;SET ERROR FLAG
& POP D
POP H
RET
G7 IN 0C 1H ;CHECK DSR
RAL
JNC G3
RAR
RAR
. RAR ;CHECK RECIEVER READY
| JNC G2 ; JUMP IF NOT READY
? IN OCOH :GET DATA
JMP G6
CNVRT MOV A,H ;THIS SUB CONVERTS ~HL- INTO FOUR ASCII
CHARECTORS
. ANI OF OH ;DO TOP NIBBLE FIRST
RRC
RRC
RRC
RRC
CALL BINCON ;CONVERT TO ASCII
STAX D ;STORE [N -DE~
INX D
MOV A,H ;DO NEXT NIBBLE
ANI OFH
CALL B INCON
STAX D
INX D
CNVRT1 MOV A,L ;IF ENTERED HERE WILL CONVERT -L- INTO
TWO CHAR
ANI OFOH
] RRC
v RRC
RRC
RRC
CALL B INCON
STAX D

- 270 -




RPAGE

RBOOK

G5

G9

NPAGE

INX
MOV
ANI
CALL
STAX
INX
RET
MVI

JMP
XRA

STA

LXI
MVI
CALL
LXI
MVI
MOV
CALL
RC
LXI

MVI
MOV
INX
LDA
RLC
MVI
JC
MVI
MOV
INX
XCHG
CALL
XCHG
MVI
MOV
Jmp
MVI

STA

MVI
oTA
LXI
LHLD
CALL
LHLD
CALL
LDA

D

A,L
OFH
BINCON
D

D

A,QFFH

G5
A

182FH
H,M12A

A,07H
MESSAG

H, 184FH

A, 05H
M,A
ADDRES

H,1980H

A,02H
M,A

H
182FH

A,O04H
G9
A,02H
M,A

H

CNVRT
A,03H
M,A
MAIN
A,02d
1980H

A,01H
19814

D,1982H

2400H
CNVRT
24024
CNVRT
2404H

;THIS SUB SETS UP TO RUN A PAGE DURING
MAIN

;THIS SUB SETS UP TO RUN A BOOK DURING
MAIN
:THIS BUFFER TELLS IF BOOK OR PAGE IS
TO BE RUN
;SET UP TO DISPLAY ADDRESS MESSAGE

;LOAD -HL- WITH FAKE STATUS LOCATION
;SET STATUS FOR DIRECT BINARY

:GET LOCATION OF PAGE OR BOOK

;RETURN IF ERROR

;LOAD -HL- WITH BEGINNING OF BUFFER TO
STORE THIS DATA

;STORE A STX CHARECTOR

;IS THIS RUNNING A BOOK OR PAGE?

;LOAD -ACC- WITH PAGE DEFINITION
s JUMP IF IT IS A BOOK

;LOAD -ACC~ WITH PAGE DEFINITION
;STORE COMMAND DEFINITION

;NOW CONVERT AND STORE ADDRESS

:STORE ETX CHARECTOR

:THAIS SUB IN CONJUNCTION WITH OTHER
FUNCTIONS

;CONSTRUCT A PAGE AND SET IT UP TO BE
RUN IN YAIN
:STORE STX THEN COWMAND DEFINITION
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CONT

WAIT

RATIO

L,A
CNVRT1
24054
CNVRT
24074
CNVRT
B, 24094
B

L,A
CNVRT1
A,C

B

154
G84
2416H
CNVRT
A,03H
19E2H
MAIN
A,08H
198 1H
A,024
19BOH
A,03H
198 2H
MAIN
A, 40H
Gl0

A, 20H
Gl0
H,M31

A, 054
MESSAG
H,18091
ADDRES
RATIO
18094
02d

G4

H, OEOOOH
D

A,E
2407H
A,D
24084
ENDIT

H,M31

A,06H

;NOW STORE ETX

;STORE COMMAND FOR DUMP DURING MAIN
;STORE STX

;STORE ETX

;STORE COMMAND FOR CONTINUE DURING MAIN
;STORE COMMAND FOR WAIT DURING MAIN

;THIS SUB DEFINES RATIO FOR USE WITH
NPAGE
;DISPLAY ADDRESS MESSAGE

;LOAD -HL- WITH STATUS ADDRESS
;GET RATIO
;JUMP IF ERROR IN SU3

;THIS SUB DEFINES MASK FOR USE WITH
NPAGE
;DISPLAY NUMBER MESSAGE
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”“ CALL MESSAG
‘ LXI H,1809H ;LOAD -HL- WITH STATUS ADDRESS
CALL GETDAT ;GET MASK 1
JC MASK ;JUMP IF ERROR IN SUB
STA 24141
CALL ENDIT
‘ RET
; : IDNUM LXI H,M31 ;THIS SUB DEFINES PROGRAM ID FOR USE
WITH NPAGE
MVI A, 064 ;DISPLAY NUMBER MESSAGE
CALL MESSAG
LXI H,18094 ;LOAD -HL- WITH STATUS ADDRESS
CALL ADDRES ;GET IDNUM
X Jc IDNUM ;JUMP IF ERROR IN SuB
1 MOV A,E
& STA 24164
MOV A,D
STA 2417H
CALL ENDIT
RET
Lop LXI H,M31 ;THIS SU3 DEFINES NUMBER OF LOOPS USED
WITH NPAGE
MVI A,06H
CALL MESSAG ;DISPLAY NUMBER MESSAGE
] LXI H,1809H ;LOAD -HL- WITH STATUS ADDRESS
1 CALL GETDAT ;GET NUMBER OF LOOPS
RC ;RETURN IF ERROR 1
STA 2404H
CALL ENDIT
| RET :ﬁ
. TIME  LXI H,M31 ;THIS SUB DEFINES TIME INTERVAL USED ;
WITH NPAGE a
MVI A, 054 ‘
CALL MESSAG ;DISPLAY NUMBER MESSAGE
LXI H, 1809H ;LOAD -HL- WITH STATUS ADDRESS i
CALL ADDRES ;GET TIME
RC ;RETURN IF ERROR
LDA 1809H
ANI 02i
Jz Gl2 ]
LXI H, OEOOOH ;
’ DAD D ‘
XCHG
G12 MOV A,k
g _ STA 24054
.‘ MOV A,D
‘ STA 2406GH
CALL ENDIT
RET
AMU LXI H,M30 ;THIS SUB DEFINES START AND STOP AMU
: USED WITH NPAGE
. MVI A,06H ;DISPLAY START? MESSAGE
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;% CALL MESSAG
CALL READ ;GET A YES OR NO ANSWER
‘ CPI 98 H ;IS IT AN ESC? ]
i& RZ ;RETURN IF IT IS .
CPI OCEH ;IS IT AN N? :
2 Jz Gl1 ; JUMP AND BYPASS DEFINING START AMU
3 CPI 0D9H ;IS IT A YES?
JINZ AMU ;JUMP IF ITS NOT
V LXI H,M31 ;DISPLAY NUMBER MESSAGE ¥
ﬁ MVI A, 061 ;
1 CALL MESSAG !
L T LXI H,18094 ;LOAD -HL- WITH STATUS ADDRESS
' CALL ADDRES ;GET START AMU
F | Jc AMU ;JUMP IF ERROR IN SUB
] LDA 18094
Al ANI 028
Jz G13
LXI H, OECOOH
DAD D
XCHG
G13 BYTE 184,18H ;ROTATE -DE- TO THE LEFT 2 TIMES i
LXI H, 1000H ;
CALL CMPDH i
JNC AMU .
3 MOV A,E }'
; [ ANI OFCH ;REMOVE 2 LSBITS [
STA 2400H ,
MOV A,D !
STA 24014 ;
G1l LXI H,M32  ;DISPLAY ENDING? 3
: MVI A,07H
CALL MESSAG
CALL READ ;GET A YES OR NO ANSWER
CPI 98H ;IS IT AN ESC?
RZ ;RETURN IF IT IS
CPI OCEH ;IS IT A NO?
Jz G80 ;RETURN IF IT IS
CPI OD9H ;IS IT A YES?
JINZ Gll ;JUMP IF ITS NOT
LXI H,M31 ;DISPLAY NUMBER MESSAG
MVI A, 056H
CALL MESSAG
LXI H, 1809l ;LOAD -HL- WITH STATUS ADDRESS
CALL ADDRES ;GET STOP AMU
Jc G1l1 ;RETURN IF ERROR
i LDA 1809H
' ANI 024
Jz Gl4
LXI H, OEQOOH
DAD D
XCHG
' ' Gl4 BYTE 18:,18H ;ROTATE -DE- 2 TIMES TO THE LEFT
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LXI H,1000H
CALL CMPDH

JINC Gll
MOV A,E
| ORI 03H ;SET 2 LSBITS
3 STA 2402H
MOV A,D
STA 2403H
é G80 CaLL ENDIT
RET
¥ GOTOBB LXI H,M45 ; JUMPS TO REP, PROG, IN3T IN BBIMS
g § MVI A,08H  ;DISPLAY RPETOIRE MESSAGE
! CALL MESSAG 4
; LXI H, 18094 ;GET ADDRESS OF REP
i CALL ADDRES
E 1 JC GOTOBB ;JUMP BACK IF ERROR
& | LXI H,1982H ;CONVERT AND STORE
XCHG
) CALL CNVRT
' g XCHG
G1l5 LXI H,M43 ;DISPLAY PROGRAM MESSAGE
, MVI A,07H
P, CALL MESSAG
' LXI H, 1809H
| | CALL ADDRES ;GET ADDRESS OF PROGRAM
¢t JC Gl5 ; JUMP BACK IF ERROR
LXI H,19B6H ;CONVERT AND STORE
XCHG
CALL CNVRT
| XCHG
' Glé LXI H,M44 ;:DISPLAY INSTRCT MESSAGE
MVI A,07H
CALL MESSAG
LXI H,18094
CALL ADDRES ;GET ADDRESS OF INST
JC Gl6
LXI H,19BAH ;CONVERT AND STORE
XCHG
CALL CNVRT
MVI A,02H
STA 19B0H
MVI A,10H
STA 19B1H
MVI A,03d
4 STA 198EH
i . JMP MAIN
,' END
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INITAL

STITLE
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOUBAL
GLOBAL
GLOBAL
GLOBAL
GLOsAL
GLOBAL
GLOBAL
GLOSAL
GLUBAL
GLOBAL
GLOsAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
MVI
STA
LXI

MVI
CALL
JC
STA
MVI
STA
STA
STA
LXI
MVI
CALL
JC
STA

LXI
MVI
CALL
JC
STA
LXI

"B8IMS4 WRITTEN BY JIM MANLEY FIFTH OF SIX"

TRMOUT
M40
M39
CMPDH
INITAL
MESSAG
GETDAT
ERROR
ADDRES
BELL
READ
ENDIT
M15
M16
M17
M18
M19
M20
M21
M22
M23
M24
M25
M26
M27
M28
M29
A,OFFH
18EBH
H,M22

A,07H
GETLOC
G2
18E4H
A,194
18E5H
18E7H
18k 9H
H,M21
A, 084
GETLOC
Gl
18£6H

H,M23
A,08H
GETLOC
G50
18E8H
H,M24

;THIS PROG DEFINES ALL CHANNELS FOR TM
SORTING

;DISPLAY AMU LOC MESSAGE
;GETS A BYTE BETWEEN 0 AND 3F

;STORE FOR D TO A RECOVERY

;DISPLAY DATA LOC MESSAGE

;GET ANOTHER TM BYTE DEF

;STORE FOR DA STA 18E6H ;STORE
FOR D TO A RECOVERY

;DISPLAY SBID LOC MESSAGE

;GET ANOTHER TM BYTE DEF

;STORE FOR SU8 ID MATCH
;DISPLAY DISPLAY/MESSAGE
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G39

G137

MVI
CALL
MVI
STA
CALL
MVI
STA
CALL
LXI
CALL
JC
SHLD
XCHG
SHLD
LXI
MVI
CALL
LXI
CALL
JC
MOV
ANI
Jz
LXI
DAD
XCHG
BYTE
BYTE
MOV
ANI
MOV
PUSH
LXI
MVI
CALL
LXI
CALL
Jc
POP
ANI
ORA
MOV
LXI
CALL
JC
XCHG
BYTE
BYTE
BYTE
BYTE
XCHG
SHLD

A, 06H

MESSAG

A,01lH

3806H

TRMOUT

A, CBFH

3807H

TRMOUT

D,1900H ;POINT TO BEGINNING OF DISPLAY/LIST
GETALL ;GET STANDARD DEFINITIONS
G3 ;JUMP IF NO NEED TO STORE
1908H ;STORE LUW BYTE LOCATION

190AH sSTORE HIGH BYTE LOCATION
H,M25 ;DISPLAY AMU$# MESSAGE
A,044

MESSAG

H,1809H ;LOAD -HL- WITH STATUS LOC
ADDRES ;GET AMU}

G3 ;SKIP REST IF CR 1S ENTERED
A,M ;DO WE NEED TO SUBTRACT 20002
024

G39 ; JUMP I} WE DONT

H, OEOOOH ; SUBTRACT 2000

D

18H ;SHIFT ~-DE- TO THE LEFT 2 TIMES
18H

A,E ;REMOVE 2 LSBITS

OFCH

E,A

D :SAVE AMU}

H,M26 ;DISPLAY STEP MESSAGE

A,04d

MESSAG

H, 1809H

GETDAT ;GET BYTE

G37 ;JUMP IF LERROR

H ;RETRIEVE AMU#

03H ;COMBINE AMU# AND STEP

L

L,A

D,O0FFFH ;IS -HL- GREATER THAN MAX
CMPDH
G4 s JUMP IF TO BIG
;SHIFT -DE- TO THE LEFT FOUR TIMES
184
184
18H
184

190CH ;STORE AMU MATCH DATA
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G3 LXI
MVI
CALL
MVI
STA
CALL
MVI
STA
CALL
LXI
CALL
JcC
SHLD
XCHG
SHLD

G33 LXI
MVI

a T al paabemien o i Lo i
WP e o gy &

" pm——

CALL
MVI
STA
CALL
MVI
STA
CALL
' LXI
1 CALL
f Jc
f SHLD
: XCHG
’ SHLD
G34 LXI
MVI

CALL
MVI
STA
CALL
MVI
STA
CALL
LXI
CALL
Jc
' SHLD
’ XCHG
1 SHLD
G35 XRA
STA
MVI
G5 INR

" MOV

H,M24 ;DISPLAY DISPLAY 2 MESSAGE
A, 06l

MESSAG

A, 02H

3806H

TRMOUT

A, 0BFH

3807H

TRMOUY

D,190tEH ;POINT TO 3EGINNING OF DISPLAY 2 LIST
GETALL ;GET STANDARD DEFINITIONS
G33 ;JUMP IF NO NEED TO STORE
1916H ;5TORE LOW BYTE LOCATION

1918H ;STORE HIGH BYTE LOCATION

H,M24 ¢sDISPLAY DISPLAY 3 MESSAGE

A, 06H ;THE REST IS THE SAME AS THE DISPLAY 2
SECTION

MESSAG

A,O03H

38064

TRMOUT

A,O0BFH

3807H

TRMOUT

D,191AH

GETALL

G34 ;JUMP IF NO NEED TO STORE

19224

19244

H,M24 ;DISPLAY DISPLAY 4 MESSAGE

A, O6H ;THE REST IS THE SAME AS THE DISPLAY 2
SECTION

MESSAG

A, 04H

3804H

TRMOUT

A,0BFU

3807H

TRMOUT

D,1926H

GETALL

G35

192EH

1930H

A

18EBH

B,00H  ;THIS BEGINS THE ANALOG DEFINITIONS
B ;POINT TO NEXT AN CHANNEL

A,B
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G15

CPI
Jz
PUSH
LXI
MVI
CALL
MVI
STA
CALL
MQV
STA
CALL
CPI

JZ
CcPI
JC
Je
CPl
JC
LXI
PUSH
CALL
XCHG
POP
POP
JC
MQV
CpPl
Jz
CPI
JC
Jz
CPI
JC
SHLD
LXI
MVI
CALL
LXI
MVI
STA
CALL
JC
CPI
JNC
ADI
STA
MVI
STA
LXI
mMvI

06H
Glo

B
H,M28
A,06Y4
MESSAG
A,OBFH
3807H
TRMOUT
A,B
3BU6H
TRMOUT
OlH

11
L 3H
Gl2
Gl3
0SH
Gl4
D, 19624
H
GETALL

D
B

GS

A,B
01lH

G6

03H

G7

G8

054

G9
196AH
H,M29
A,07H
MESSAG
H,1809H
A, OFFH
1849H
GETDAT
G73
404

Glo

6EH

19AEH
A,19H
19AFH
H,M39
A,07H

;IS THIS THE LAST ONE?

;DISPLAY ANALOG MESSAGE

sWHICH ANALOG CHANNEL?
;DISPLAY WHICH ONE

;LOAD -HL- WITH STARTING OF THE
CHANNELS LIST

sBEGINNING OF CHANNEL S
iSAVE BEGINNING POINTER
;GET STANDARD DEFINITION

;JUMP IF NO NEED TO STORE
{GET CHANNEL NUMBER

;STORE BYTE LOCATION
;iDISPLAY TTY LOC MESSAGE

:PUT STATUS ADDRESS INTO -HL-

:JIMP IF ERROR IN 5uB

;IS BYTE BETWEEN 0 10 3F?
sJUMP IF ITS NOT

;ADD OFFSET

$STORE BYTE LOCATION

Py




G74

GB2

G73

GETLOC

G40

G4

Gll

Gl2

G13

Gl4

G6

[
~d

G8

CALL
CALL
CPI
Jz
CPI
J2
CpI
JZ
Cprl
JNZ
XRA
STA
CALL
RET
MVI
STA
JMP
ORA
Jz
JMp
CALL
LXI
MVI
STA
CALL
RC
CPI
JINC
ADI
RET
CALL
STC
RET
LXI
MV1
CALL
LXI
CALL
RET
LXI
JMp
LXI
JMP
LXI
Jup
LXI
JMp
SHLD
JMP
SHLD
Jp
SHLD

MESSAG
READ
9BH
G72
8DH
G74
OCEH
G82
0D 9t
G8l

A
1829H
ENDIT

A,OFFH
1829H
G74

A

G8l
Glo
MESSAG
H,1809H
A,OFFH
1849H
GETDAT

40H
G40
6EH

ERROR

H,M27
A,07H
MESSAG
H, 3FFFH
BELL

D, 19324
Gl5

D, 193E!
G15

D, 194AH
Gl5
D,1956H4
Gls
193AH
G36
19464
G36
19521

;IS -ACC~ ZERO
;JUMP IF IT IS AND END

;THIS SUB GETS A BYTE BETWEEN 0 AND 3F
;LOAD STATUS ADDRESS INTO -HL-

;RETURN IF ERROR

;IS IT LESS THAN 40?
; JUMP IF ERROR

;ADD AN OFFSET

;DISPLAY BAD AMU MESSAGE

;RING BELL
;RING BELL




G9
G36

GETALL

Gl8

G20
G2l

G23

G84

SHLD
LDAX
ORI
STAX
JMP
CALL
CPI
Jz
CPI
Jz
CPI1
JZ

CP1
JINZ
LXI
MVI
CALL
CALL
CPI
Jz
CPI
Jz
CcpI
JINZ
MVI

STAX
LXI
MVI
CALL
CALL
CPI
Jz
CPI
Jz
CpI
JNZ
MVI
LDAX
ORA
STAX
LXI
MVI
CALL
CALL
CPI
JZ
CPI
JZ

G36
195EH
D

OlH

D

G5
READ
9BH
G72
8DH
Gl7
O0CEH
Gl6

0D9H
GETALL
H,M15
A, (84
MESSAG
READ
9B H
G72
OCEH
Gl9
0D9H
G1l8

A, 0COH

D
H,M16
A, 08H
MESSAG
READ
9B H
G72
OCEH
G22
0D9H
G21

B, 204
D

B

D
H,M40
A,06H
MESSAG
READ
9BH
G72
O0CEH
G79
cDod

;THIS SUB GETS STANDARD DEFINITIONS
;IS ENTRY AN ESC?

;IS ENTRY A CR?

;JUMP IF IT IS AND SKIP ALL DEFINITIONS

;IS ENTRY A N?

;JUMP IF IT IS AND REMOVE ALL
DEFINITIONS

;IS ENTRY A ¥?

;ERROR IN ENTRY SRART AGAIN

;:DISPLAY DATAVAL? MESSAG

;GET YES OR NO ENTRY
;IS ENTRY AN ESC

;IS IT A N?
;JUMP IF IT IS

;ERROR IN ENTRY TRY AGAIN )

; LOAD ~ACC- WITH FLAGS USED AND DATA
VALID

;STORE FLAGS

;DISPLAY DECIMAL? MESSAGE

;GET YES OR NO ENTRY
;IS ENTRY AN ESC?

;IS ENTRY A N?
;JUMP IF IT IS

;ERROR IN ENTRY TRY AGAIN

;LOAD -B- WITH FLAG DECIMAL
;LOAD FLAG INTO FLAGC BUFFER

;DISPLAY MATCH? MESSAGE?
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P

GBS

G24

G28

G26

G29

JNZ
MVI
LDAX
ORA
STAX
LXI
MVI
CALL
CALL
CpI
JZ
CpPI
Jz
CPI
JNZ
MVI
LDA X
ORA
STAX
PUSH
MVI
LXI
MVI
CALL
LX1
PUSH
PUSH
MVI

STA
CALL
POP
POP
JC
INX
INR
STAX
MoV
CPl
JINZ
POP
MOV
ORA
MOV
LDA
ORA
JZ
LXI
MVI
CALL
LXI
MVI

G84
B, 08H

H,M17
A, O08H
MESSAG
READ
93 H
G72
0CEH
G25

0D Sl
G24
8,10H
D

B

b

D

B, 00H
H,Mm18
A, 06H
MESSAG
H, 1809H
B

D
A,OFFH

1849H
GETDAT
D

B

G27

)

B

D

A,B
07H
G28

H

A,B

M

M,A
18EBH
A

G83
H,M19
A, 08t
MESSAG
H, 18091
A,OFFH

;DISPLAY SUB IDS MESSAGE

;IS ENTRY AN ESC?

;IS ENTRY A N?

;JUMP IF IT 1S

;IS ENTRY A Y?

;ERROR IN ENTRY TRY AGAIN
;LOAD -B- WITH FLAG SUB IDS
;LOAD FLAG INTO FLAG BUFFER

;SAVE BUFFER ADDRESS
;SUB ID COUNTER
;DISPLAY SUB ID MESSAGE

;LOAD -HL- WITH STATUS ADDRESS

;SAVE SUB ID COUNTER

;SAVE SUB ID STORAGE POINTER

;TELL SUB GET DALL TO RETURN ON 0O
ENTRY

;GET SUB ID NUMBER

;JUMP IF NO MORE ENTRIES

;SET UP TO STORE SUB ID

;CAN THERE BE ANY MORE SuUB IDS ENTERED
;JUMP IF THERE CAN

;GET BACK FLAG POINTER
;LOAD 5uUB IF COUNTER INTO FLAGS

;DISPLAY LOW BYTE LOC MESSAGE

;LOAD -HL- WITH STATUS ADDRESS
;TELL SuUB GETDAT TO RETURN




G83

G31

G79

G72

G32
G30

G25

G22
G1l9
Glé
Gl7

STA
CALL
CPI
JNC
ADI
MOV
MVI
PUSH
LXI
MVI
CALL
LXI
MVI
STA
CALL
CpPI
JNC
ADI
MOV
MVI
pop
RET
MVI
JMP
CALL
LHLD
PCHL
CALL
JMP
CALL
JMP
MVI
LDAX
ORA
STAX
JMP
MVI
JMP
MVI
JMP
XRA
STAX
51C
RET
END

1849H
GETDAT
40H
G30
6EH
E,A

D, 191
D
H,M20
A,08H
MESSAG
H,1809H
A,QFFH
1849H
GETDAT
40H
G32
6EH
E,A

D, 194
H

B,00H
G85

ENDIT
182AH

ERROR
G31
ERROR
G29
B,00H
D

B

D

G26
8,00d
G23
A,80H
G20

;IS IT A GOOD ENTRY?

; JUMP IF NOT

;ADD AN OFFSET

;SAVE LOW BYTE ADDRESS

;DISPLAY MSBYTE LOCATION MESSAGE

;LOAD -HL- WITH STATUS ADDRESS
;TELL SUB GETDAT TC RETURN UPON 00

;ENTRY MUST BE LESS THAN 40H
;JUMP IF ITS NOT

;ADD AN OFFSET

;PUT HIGH BYTE INTO -DE-

;PUT LOW BYTE INTO -HL-

:GET HOME ADDRESS AND RET

;RESET SUBID FLAG

;GET BYTE LOCATIONS
;RETSET DECIMAL FLAG

;RESET DATA VALLD AND SET USED FLAGS
;CLEAR ALL FLAGS

;UPON RETURN DONT STORE BYTE LOCATIONS
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fP STITLE "BBIMSS WKITTEN BY JIM MANLEY SIXTH OF SIX"
GLOBAL CLEAR

GLUBAL G48

GLOBAL CMPDH

GLUBAL LDBUFF

GLOBAL TTYLNK

GLOBAL BINDEC ,
GLOBAL MAIN ;

GLOBAL MOVE
GLOBAL FRAME
ALLDEF PUSH D ;GET FLAGS USED DECIMAL SUBID AND DATA
WORD UPON RETURNING
PUSH B
_ MOV A,M ;UPON ENTERING -HL- CONTAINS POINTER TO
2, TOP OF LIST
A RLC ;CHECK IS DISPLAY IS USED
cMC
1 Jc Ga7 ; JUMP IF IS NOT
. RLC ;CHECK IF DATA VALID NEEDED
1 Jc G4l ;JUMP IF IT IS NEEDED
; Ga2 RLC ;CHECK FOR SUBIDS NEEDED
i RLC
g JC G43
1 G40 RLC
INC G46
LDA 1830H
! RLC
cMC
Jc G47
G46 LXI D,0008H ;ADD 8 TO -HL- TO GET TO DATA LOCATIONS
’ DAD D
MOV E,M ;GET ADDRESS OF FIRST BYTE
INX H
MoV D,M
LDAX D ;GET LOW BYTE
MOV C,A
INX H ;GET ADDRESS OF LAST BYTE
MOV E,M
INX H
MOV D,M
LDA X D ;GET HIGH BYTE
MOV H,A ; PUT WORD INTO -HL-
MOV L,C
ORA A ;CLEAR CY BIT
\ G47 POP B
POP 0]
'H RET .
LDBUFF LDA 18E3H  ;CHECK FOR A BUFFER FULL
ORA A
: Jz LDBUFF
} DI | |
“ LDA 18:3H  ;DONT LET BUFFER FLAGS CHANGE :




G52

¢ MAIN

4 G48
G49

RAL
JC
LXI
LXI
XRA
STA
EIL
LXI
CALL
LXI
LDA
DCR
ADD
MoV
RET
CALL
DI
XRA
STA
LXI

SHLD
CALL
MVI
PUSH
CALL
MOV
CPI
JNZ
DCX
MOV
CPI
JNZ
MVI
our
POP
LDA
RLC
JNC
LHLD
MOV
INX
MOV
XCHG
BYTE
MOV
our
BYTE
MOV
our
LHLD
MOV

G51

H, 18A0H
D, 18DFH
A

18E 3¢

B, 196EH
MOVE

H, 196EH
18E2H

A

L

L,A

CLEAR

A
18E3H
H, 1860H

18E0H
FRAME
B,00H
B
LDBUFF
A,M
90H
G53

H

A,M
OEBH
G53
A, 04H
08 3H
B
196EH

G55
18E4H
D,M

H

E,M

104,104,

A,L

OF 1H
104, 10H
A,L
OFOH
18E6H
D,M

;IS BUFFER 1 FULL?
;JUMP IF IT 1S
;LOAD -HL-DE-BC-- WITH MOVE PARAMETERS

;RESET BUFFER FULL FLAGS

;CHECK LAST WORK IN TM FOR SYNC
;GET NUMBER OF BYTES IN FRAME

;ADD NUMBER OF BYTES TO POINTER
;CLEAR ALL DISPLAYS

iSTART OF MAIN TM OPERATING SYSTEM
;FIRST FRAME THE PCM TRAIN

;STORE BEGINNING OF TM BUFFER IN

POINTER

;LET ONE ERROR IN FRAMEING GO BY
;LOAD THE PCM BUFFER

;GET LAST BYTE
;CHECK FOR SYNC

;JUMP TF NOT RIGHT

;GET SECOND TO LAST BYTE

s JUMP IF NO SYNC
;TURN ON SYNC LED

sCORRECT THE STACK
;CHECK FOR DATA VALID

;JUMP IF NO VALID DATA

10H, 104, 10H, 104
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i
-ﬁ INX H
‘ MOV E,M
XCHG
MOV A,H \
RLC %
Jc G56
MVI A,O09H
GS7 ouT 08 3H
MOV A,L
our OF 4H
BYTE 104, 104, 10H, 10H
MOV A,L
ouT OF 34
| BYTE 104,104, 104, 10H
| MOV A,L
4§ ANI 07FH
” ouTt O0F 2H
LDA 196EH ;OUTPUT DATA VALID CPU DWN LEDS
CMA
ANI OEOH
MOV B,A
IN 08 2H
AN1 1FH
ORA B
, . our 08 2H
: G55 LDA 196EH sCHECK FOR BURST READY FLAG
f ANI 08H
Jz G80 ; JUMP AND TURN OFF BELL
MVI A, 06H ;TURN ON BELL IF GETTING READY TO DUMP )
G78 ouT 0B 34
. LDA 196EH ;CHECK DATA VALID FLAGS
RAL :
CMC
MVI A,074
RAL ;SET UP TO TURN ON OR OFF DATA VALID
LED
ouT 0B 3H
LDA 196EH
ANI 04H ;CHECK FOR TTY ACTIVE
JNZ TTYLNK ;JUMP IF ACTIVE
XRA A ;CLEAR MATCH FLAG
STA 1830H
LDA 196EH
RLC
JNC G50
: LHLD 190CH
CALL CMPDH
‘ MVI A, 004
JNZ G87
CMA
G87 STA 1830H
,‘ } G50 LXI H,19004 ;LOAD -HL- WITH START OF DISPLAY 1
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G59

G60

G76

CALL
JC
LDA
ANI
Jz
BYTE
MOV
ANI
MOV
LDA
ANI
XCHG
CNZ
MoV
ANI
RRC
RRC
RRC
RRC
STA
MOV
ANI
STA
MOV
ANI
RRC
RRC
RRC
RRC
STA
MOV
ANI
STA
LXI
CALL
Jc
LDA
ANI
Jz
MOV
RAL
JNC
CMC
RAR
MOV
MVI
STA
LXI
CALL
JNC
XRA

PARAMETERS
ALLDEF ;GET DATA

G60 ;JUMP IF NO UPDATE NEEDED
1900H ;CHECK FOR MATCH FLAG

08H

G59 ; JUMP IF NO MATCH
104,104, 10H, 10H, 104, 10H

A,H

03H

H,A

1900H ;CHECK FOR DECIMAL CONVERSION
20H

BINDEC ;;CALL IF CONVERSION NEEDED
A,D ;NOW oIZPLAY ON DISPLAY 1
OF OH

181BH
A,D ;
OFH '
181AH
A,E
OFOH

1819H

OFH

1818H

H,190EH ;LOAD -HL- WITH POINTER FOR DISPLAY 2
ALLDEF

G62 :JUMP IF BY PASSED

190EH

08H

G88

A,H

G89

H,A
A,10H
1827H
D,9999
CMPDH
GYo

A




- o

BT

.

Gol
G88

G62

OuT
XCUG
LDA
ANI1
CNZ
MOV
ANI
RRC
RRC
RRC
RRC
STA
MOV
ANI
STA
MOV
ANI
RRC
RRC
RRC
RRC
STA
MOV
ANI
STA
LXI
CALL
JC
XCHG
LDA
ANI
CNZ
MOV
ANI
RRC
RRC
RRC
RRC
STA
MOV
ANI
STA
MOV
ANI
RRC
RRC
RRC
RRC
STA
MOV
ANI
STA

0B 3H

190EH
204

B8 INDEC
A,D

OF Ot

1826H
A,D
OFH
18254
A,E
OF OH

18244
A,E

OF il
1823nH
H,191AH
ALLDEF
G61

191AH
20d
BINDEC
A'D
OFOH

1821H
A,D
OFH
1820H
A,E
OF OH

181FH
A,E
OFH
181Ed

;1S DECIMAL CONVERSION NEEDED?

;CALL IF CONVERSION NEEDED
;DISPLAY ON DISPLAY 2

;LOAD -HL~ WITH POINTER FOR DISPLAY 3
;JUMP IF BYPASSED
;1S DECIMAL CONVERSION NEEDED

;CALL IF IT IS
;DISPLAY ON DISPLAY 3




Gel

G67

G68

G69

G70

G71

LXI
CALL
JC
XCHG
LDA
ANI
CNZ
MOV
ANI
RRC
RRC
RRC
RRC
STA
MOV
ANI
STA
MOV
ANI
RRC
RRC
RRC
RRC
STA
MOV
ANI
STA
RST
LXI
CALL
JC
MOV
ouT
LXI
CALL
JC
MOV
ouT
LXI
CALL
JC
MOV
ouT
LXI
CALL
JC
MOV
our
LXI
CALL
Jc
MOV

H,1926H ;LOAD -HL- WITH POINTER FOR DISPLAY ¢

ALLDEF
G67 ;JUMP IF BY PASSED

19264  ;DECIMAL CONVERSION NEEDED?

20H

BINDEC ;CALL IF IT IS

A,D ;DISPLAY ON DISPLAY 4

OF OH

3800H

A'D

OFH

3801H

A,E

OF OH

3802H

A,E

OFH

3803H

1 ;UPDATE HEX DISPLAYS

H,1932H ;LOAD -HL- WITH POINTER FOR ANALOG 1
ALLDEF

G68 ; JUMP IF BY PASSED

A’L

OF 5H ;OUTPUT TO Al

H,193EH ;LOAD -HL- WITH ANALOG 2 POINTER
ALLDEF

G69 ; JUMP IF BYPASSED

A,L

OF 6H ;OUTPUT TO AN2

H,194AH ;LOAD -HL- WITH ANALOG 3 POINTER
ALLDEF

G70 ;JUMP IF BYPASSED

A'L

OF 7H ;OUTPUT TO AN3

H,1956H ;LOAD -HL- WITH ANALOG 4 POINTER
ALLDEF

G71 ;JUMP IF BYPASSED

AL

OF 8H ;OUTPUT TO ANY

H,1962H ;LOAD -HL- WITH ANALOG 5 POINTER !
ALLDEF I
G48 ;JUMP IF BYPASSED

A,L




out

JMP
G8o MVI
JMP
G4l MOV

Jmp

PUSH
MOV
g ANI

INX
LHLD

G44 CcMP
Jz
DCR

Jz
INX
JMP
589 MVI
, Mp
i GY0 MVI
Jup
G77 pPuP

L g

G45 POP
POP
JMpP
G51 LXI

LXI
JMp
G52 pPOP
MVI
ouT
MOV
MVI
RLC
JC
JMP

G43 PUSH

OF 9 ;OUTPUT TO ANS

G48

A, 074 ; TURN BELL OFF

G78 §
B,A ;CHECK FOR DATA VALID i

19G6EU

A,b

G47 ; JUMP IF IT ISNT

G42

H ;SAVE FIRST POINTER LOCATION
PSW

A,M ;GET NUMBER OF SUBIDS IN LIST
071

B,A :STORE IN -B-
D ;POINT TO FIRST SUBID

18E8H ;GET LOCATION OF PRESENT SUgID
A,M ;GET PRESENT SUBID

M ;COMPARE PRESENT SUBID TO SUBID LIST

G45 ; JUMP IF THERE IS A MATCH

B ;DECREAMENT NUMBER OF SUBIDS IN THE
LIST

G717 ; JUMP IF NO MORE

H ; POINT TO NEXT SUBID

G44

A, OA(H

G76

A,0lH

GIl

PSW

H

G47

PSW ;GET BACK FIRST POINTER LOCATION

H

G40

H,18604 ;SET UP TO MOVE BUFFER 1 TO ANOTHER
BUFFER

D, 18YFH
G52
B ;GET BACK -B-
A,U5H  ;TURN OFF SYNC LED
0B 3il
A, s
B,0FFll ;SET SECOND TIME THROUGH FLAG
;IS THIS THE SECOND TIME THROUGH LOOP?
MAIN
G49

A, 08H ;TURN ON NEG LED




JMP G57
END
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SECTION TABLES

STITLE

GLOBAL
GLO3AL
GLOSAL
GLOBAL
GLOBAL
GLOSAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLO3AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL

SGEBRRE

GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLCSAL
GLGBAL
GLOBAL
GLOBAL
GLOBAL
GLO3AL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLOBAL
GLUBAL
GLOBAL
GLOWBAL
GLOBAL
GLOBAL
GLOBAL

*LOOKUP TABLES AND MESSAGES FOR BBIMS BY J
MANLEY®"
M40
M4l
M42
M43
M4ga
M45
M3Y
LOOKP
M30
M31
M32
M33
M34
M35
M36
M37
M38
MQODE
M12A
BIASP
B1ASS
MASK

ABAEE
RBOOK
NPAGE
DUMP
WAIT
GoToss
CONT
MAIN
INITAL
RATIO
Lop
TIME
AMU
NUMLK
BIi
M1

M2

M3

M4

M5

M6

M7

M8

M9
M10
M1l




,P GLOBAL M12
: GLOBAL M13
GLOBAL M14
GLOBAL M15
GLOBAL M16
GLOBAL M17
GLOBAL M18
GLOBAL M19
GLOBAL M20
GLOBAL M2l
GLOBAL M22
GLOBAL M23
GLOBAL M24
. GLOBAL M25
| GLOBAL M26
& GLOBAL M27
‘ GLOBAL M28
GLOBAL M29
GLOBAL FEPROM
GLOBAL SWITCI
GLOBAL BAUD
GLOBAL GOTO

- g

3 GLOBAL BNRY
A GLOBAL DCML
] GLOBAL DIRECT
. GLOBAL INDRCT
. GLOBAL MOVEM
; GLOBAL FILLM
| GLOBAL DISPL
GLOBAL ALTR
T GLOBAL COMPA
GLOBAL COMPD
LOOKP ASCII  "BINARY *
WORD  BNRY
BYTE OFFH, OFFH
BYTE  92H, OF4H

ASCII "DECIMAL *
WORD DCML

BYTE OFFH, OFFH
BYTE 93H, OF 34
ASCI1  "DRCT "
WORD DIRECT
BYTE OFFH, OFFH
BYTE 94H, UF 6H

i » ASCII  "INORCT "

: WORD INDRCT

f BYTE OFFH, OFF 1l

BYTE 95H, OF 4H ¢
ASC1LI "MOVE " :
WORD MOVEM

) BYTE 03H, 18H

‘ BYTE 96, OF6H
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BN

ASCII
WORD
BYTE
BYTE
ASCII
WORD
3YTE
BYTE
ASCII
WORD
BYTE
BYTE
ASCII
WOURD
BYTE
BYTr
ASCILI
WORD
8YTE
BYTE
ASCII
WORD
BYTE
BYTE
ASCII
WORD
BYTE
BYTE
ASCII
WORD
3YTk
BYTE
ASCI1I
WORD
BYTE
BYTE
ASCII
WORD
BYTE
BYTE
ASCII
WORD
BYTE
BYTE
ASCII
WORD
BYTE
BYTE
ASCII
WORD
BYTE
BYTE

“FILL "
FILLM
02d, 18H
97H, OF6H
“DISPLAY "
DISPL
00H, 184
OFFH, OFFH
“"ALTER "
ALTR

01lHd, 18H
984, OF 54
*compa "
COMPA
054, 18H
99H, OF 5H
"comMpp "
COMPD
054, 18H
9AH, OF 5H
IIGO "
GOTO

074, 18H
91H, GF8H
1] BAUD [1]
BAUD

4Fi, 184
9CH, OF 6H
"FEPROM "
FEPROM
07d, 18H
9DH, OF 4H
"SWITCH "
SWITCH

4¥ 1, 18d
9EH, OF4H
"MAIN "
MAIN

094, 184
9FH, OF6H
“INITIAL "
INITAL
09+, 18H
OAOH, OF 3il
"RPAGE "
RPAGE
09H, 18H
0B 34, OF 54
"RBOOK "
RBOOK
09H, 184
08 4H, OF 54
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ASC1LI "NPAGE "
WORD NPAGE

BYTE 09H, 184
BYTE OACH, OF 5H
ASCII "buymp *
WORD bump

BYTE 09H, 18H

BYTE OADH, OF6H
ASCI1 "WAIT "
WORD WAIT

BYTE 094, 18H

BYTE OAEH, OF 6H
ASCII  "CONT *®
WORD CONT
BYTE 0YH, 18H

; BYTE OAFH, OF6H
ASCII “"GusB "
WORD GOTOBB
BYTE 09H, 18H
BYTE OABH, OF6H
ASCII "MASK "
WORD MASK

; BYTE 094, 18H

[ BYTE OA1H, OF6H
) ASCII "IDNUM *
WORD IDNUM

f BYTE 09H, 18H

‘ BYTE 0A 2H, OF SH
ASCII  "BIASP "
WORD  BIASP
BYTE 09H, 18H

BYTE 0A 3it, OF 5H
ASCII "BIASS "
WORD BIASS
BYTE U%H, 18H
BYTE OA9d, OF SH
ASCII "MODE "
WORD MODE
BYTE 09d, 18H
BYTE OA4H, OF 6H
ASCII “RATIO "
¢ WORD RATIO
BYTE 09, 184
BYTE OASH, OF 5H
ASCII "Lop "

. WORD Lop
BYTE 091, 184
) BYTE 0A6H, OF 7H

ASCII  "TIME "
WORD  TIME
BYTE  O9H, 18H
BYTE  OA7H,OF6H

[P
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M1
M2
M3
M4
M5
Mo
M7
M8
M9
M10
M1l
BIN

NUMLK

M12
M12A
Mis
M14
M15
M16
M1/
M1y
M1
M2y
M21
M2z
M2
M24
M25
M25

ASCILI “AMU

WORD AMU

BYTE 09H, 18H

BYTE CA8H, OF7H
WORD OFFFIH

ASCII "OLD MIN"
ASCII "OLD MAX"“
ASCII “NEW MIN"
ASCII "MIN>MAX"
ASCII "MIN ADDRESS®
ASCII "MAX ADDRESS"

ASCII “BAD DATA?"
ALCII *MODE?"
ASCII “ERROR"
ASCII " END"
ASCII "AGAINST"
WORD
1,2,4,8,16H,324,64H,1284, 256H,5124H,1024H, 2048H, 4096H
WORD 8192H,6384H,2768H,5536H

BYTE 03d sHEX SEGMENT LOOKUP TABLE 0
BYTE 9K H ;1
BYTE 254 ;2
BYTE ODH ;3
BYTE 99H ;4
BYTE 494 ;5
BYTE 414 ;6
BYTE 1FH ;7
3YTE o1l ;8
BYTE 194 ;9
BYTE 114 A
BYTE 0C1ld H-
BYTE 63H ;C
BYTE 85H ;D
BYTE 61H ;B
BYTE 71H i F
BYTE OFDH ;-

ASCII "BAD *
ASCII "ADDRESS"
ALGCLI " RATE"
ABCILI "BJCc-2"
ALClI "DATAVAL?"
AbCll *DECIMAL?2"
ASCILI "SuUB IDs?*"
ALGCII "SuB ID#"
ASCTL “LBYT LOC"
ASClL i “H3YT LOC®
ASCII "DATA LOC"®
AGCLL "AMU LoOC"™
ASC1 I “SBID LoOC®
ALCII “DSPLAY"
ASCIL Y “AMJ "
ASCI1 *sireEp”




1
|
1
u M27 ASCII  "BAD AMU"
: M28 ASCII  “ANALOG"
}29 ASCII  "TTY LOC"
M30 ASCII  "“START?"
M31 ASCII  "NUMBER"
M32 ASCII  "ENDING?"
- M33 ASCII  "DOWN?"
M34 ASCILI  "AMU swp2?"
M35 ASCII  "TOTIONS?*
M36 ASCII  "ACCUM?™
M37 ASCII  “SwITCH?"
M38 ASCII  "BIAS"
M39 ASCI1  “PCMLNK?"
M40 ASCII  "MATCH?"
: M4l ASCI1  "STEPING?"
by M42 ASCII  “VALUE"
| M45 ASCII  “RPETOIRE®
M43 - ASCI1  "PROGRAM®
Ma4 ASCII " [NSTRCT" ;
! END i
|
|
|
- ]
W !
F |
B |
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